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Vou. vor, OXXXVITL=No. 3596} LONDON : FRIDAY EVENING, NOVEMBER 238, 1924 (Puss a thas Sxar.iuve = eam 
———— — 
PUBLIC NOTICES PUBLIC NOTICES 
e Director - General, In the Wish Ouare & 2yntee. 1984 W, 075. 
India Store Department. Branch * 7 sustiee Thaihee. 
No.-38. 5 . . 6B, he Engineer In the of WATTS (FACTORS) LIMITED 
nv = 
nye ST EILWAY WAGONS . ° ‘ In the Mattér of the com Pare (CONSOLIDATION) 
Tenders & called a 
; be 13th January, 1925, 
FBS orm Ob abe a musnes Reese otice is Hereby Syg! a 
a: Ase Engineer Re- PRINCIPAL CONTENTS OF THIS ISSUE. isos daaeaa te te Rote ae Ree ¢ 
UIRED by the GOVERNMENT of ere —— TIO the PROVISIONS. of A his 
pene service on the Port Har. with a vy". # 

Works, whieh are being to be wait of tne waa Cone 
estried “t tally by native labour, for a pany a AD at an Fee h Cantinesd ral meeting 
st "Cia ert rote To 35 w fea by” aga Research Laboratory at a Cable Works. thot and ubeequentiy i pa 

ts a 
as Sete eh ake eae Iw eee nce ata et 
dates, 06°4, 29-40 Si altel Sapineer's cr ccs, Locomotive Cylinder Performance—No, II. tha tecad sot oft avonstions emt, la pessicaier to 
(ractor’s stall tu sagt out tlt ot oonad enable £2; 00 casty cob ines a0 Soot kers, Cutiers, 
a screw ar —_———— Dealers Gola Stiver an te, Toot 
ee DY lottags ge qyalitent fone a. 3 ~ ~ , ~ Merchants. Hardware Dealers. Man ant 
oe” S YOR T Dealers Stoves. Crates, 
—— 4, Mu W, 1, quoting M/13.,290. Marine Oil Engine Trials. and ‘ariceliiel Tmplemsate alt de Lockasslshe. 
658 } bey re —— ty noe ae Gat 
tters, ther rinder ° ery 
neers 6) Re- = Factors, Builders’ Merchants, House Furnishers and 
Sogane meeersaeart PU Higher Steam Pressures and Temperatures. Rsvwlcites of Af Rds and to, Miactre an De 
STATES | HarLwAYs alot, Tour years’ | a dealt in by persons engnaed in, nay of the a ove bust 
serviee, W wr - nesses Ww usual anc powers for 
ment "hg tp ce Sores aah sa 100 Years of British Railways—No. XXII. PuPPrint of, the Memorandum of Assaglation sub 
non- parsionab ls ellowesce of 10 per re tw mitted to the Lp ape contain ng” the 2 
felt allo allowance of 60 dollars a Fate present he exchange Cy i ve nmertad after the original sub-claues wud’ will be 
¥ ol e 0. 
‘iSoverument at 2 Aa Bere verchasing power Mercury Vapour Rectifier Sub-Stations. or aut moamtier of the Company. ead eh print ot 
Beg ed es > ok a Re 
¥ 4 Dt . : 7 ; 
. be : fh ° * 
celeaaoct of the peroam engaged’ bes, bem In, every New Italian Warships. of ins Cae eee ae nee 
Tamar m Tne fony. qualified railway cogineers an a BY over said PETITION is directed, to be HEARD before Mr 
ww ave us a us ran 
oe ial sail , . . : . DNES fe 
anban or Atoctate Members of the Tastrtation ot Wire-Drawing and Wire-Working Machinery DECEMBER: 1bet, and rae sabamaeet bel the 
cares ee “Abply st once a 4 (N XVI! } | of “SS wt policy Seder. 
of qualifications and ¢ the 0. «Js “ Sea te 
cows AoitNrs FOR “rie COLONIES, +. su: slieratiog onder the sabove, Sn eas aeier'et the 
AGEN jy oye w- eve, 
tion 618,386, i Materials for High “T purpose. and Be i meanteed to cine tre lat” aa 
0 
Bombe Baroda, and :Contwal aterials for ig emperatures. the grounds of his Objection, to the undersigned. the 
, 
= RATLW AY COMPANY. oa pp te ova ee 
The Directors are prepared to to Noon on ing same by the on payment 
SOPPLY 10 December, TEND for the rey reo yyy ae 
d > oe 17th December. 16. Godt imens : Eo 
up to 3 é . . ¥ ©. & 
TENDERS for PUBLIC NOTICES PUBLIC NOTIORS Astute for HAROLD W BERTHON. 
(2 COVERED GooDs hang —~ Esq y. 


Tenders must be made on forms, 
with ry © can be obtained 's 


payment 
The Di do not b 
lowest or any Tender. 


£3 ies of which 
Offices 


24th November, 1924. 


(Jounty ae of Wigan. 


SEWAGE I DISPO COMMITTEE. 


The Cor ane a 
VISION and INGTALLA TION ANDES for the FRO: 
RSCTER ALLY DRIVEN PUMPS at the Pemberton 


7624 








Sewage Works. 

rm. th diti and form of Tender 
may obtai application to Mr. R. B. 
Vomald M. Inst. o Soroush Kneineer, Municipal 
a nes, 


ubcaatalien. Wigan. on or after Friday. 
the 28th instant, on receipt of a deposit of £8 %s., 
mote cereny to —_ which deposit, wiil 
ye urn to each person @ dona 
fide Tender and resreing. the [2 en and 
conditions 

Keoled ‘Tandem, .0n. the £ rescribed form of Tender, 
to be sent to me in the endorsed envelope supplied for 
the purpose, not iater than 10 am. on the 16th 
December, 1924. 

The Corporation do not bind themselves to accept 
the lowest or any Tender, and persons tendering do so 
at their own cant. 

WILLIAM HENRY TYRER. 
Town Clerk. 
Town Clerk's 
Municipal Butenge 
= — + eg 
2 1924. 7615 


Hevéela Rural District Council 





The Hayfield Ru ‘invite TEN- 
DERS from Conti lor PROVIDING and YING 
about 74 MILES of Gin., 5in., 4in., and 3in. CAST 
IRON PIPES with roe i aaery VALVES. 


HYDRANTS and APPARA’ also for CON- 
STRUCTING TWO MASS ‘concirer TANES at 
Hayfield and Mellor respecti 





The drawings and specification may be seen at the 
came * the Surveyor to the Council at Hayfield, 
erbyshire, by previous appeta . or at the 
offices of the G@, and F. W. 
Hodeo M. Inst, C. M. Conk E., Bank Chambers, 
eughborough, from whom —s we. schedule of 
qmantit may be o of cheque for 
& 6s., whieh will be ft ded to tract 
q bona fide Tunder on return of the documents to 
he Er — 

Sealec Peeters the form pageties, ontemes 

* Tende ~ Slior Waterworks et 


the un 


of De “ibe Bey than Monday, ten 250 ane: 
¢ duaell 40 not bind:themscives to sctept the 


st or any Tender, 
J. R. BOWDEN, 
well Offees @lerk to the Counei!. 


High-street, New Mills, via 
17th November. 1924 7560 


F ‘he Broadstairs and L St. Peter's 
we RES a Oe 1 DISPOSAL 


,idetmenttoned od STEAM | F 
, being 





(ing Station, — thelr” Rumbelds 
pound a 
Bngine - wooo’ well Wy 


he 


eee : We Leno. ype Semi-portable 


Gar of British Guiana. 


TENDERS ore INVIBED, by Mosere. iL. Ww 
and Li Piccadilly, W.1, 
for fs UPPLY ab Y. fo.b.. of the 
GENERATING PLANT. Direct 
Engines (adapted — Alcohol 

per mong Overhead 

aaa te Electric 
tier to suitable for 
featfons may, a i. b: 
jessre. Hows: 
uiting en eed to the 
treet, 


Westminster, 
hours of 10 a.m. and 4 p.m. (except 


Desomer 4th, 





“raid to be 
and MPANY, 
Limited, by the first post on January 17th, 1925, aud 
should be marked ** Sewage Pumping Machinery.” 


7617_ 





Exalted Highness the 


18 
H NIZAM’S Oy ec STATE RAILWAYS 


THREE JUNIOR SESISTANT ENGINEERS, 
The Directors afte preparel to receive APPLICA- 
TIONS (by letter only) from duly qualified canuidates 
for APPOINTMENT to the above POSTS in India. 
QuaLiricaTions.—Candidates must have a 
education and have 
Engineering College 


r passed bership Examination of 
the Institution of Civil Engineers. In addition it is 
desi that they should have had at 


least one 
year’s practical experience with a railway company 
or on public works. 

SaLarRy.—Rs. 400-50-1000 per calendar month; 
commencing salary Rs. 400 to Rs. 500, according to 
age and ex 


TERMS. bal three years’ agteement in & first 
instance. first-class free passage to India. and home 

in on termination of service. Privilege 
a] > furlough in accordance with the rules in 
oree 

Applicants must send the undersigned a 
record of their carvet in, chrono 1 order (with 
dates) and corms oNnLy of test . service certi- 
ficates, &c., giving name of firm where a was 
served and with short 
details of work in each case, cat witb particulars of 
general and technical education, Sener, &c., gained, 
not later than the 13th December, 1924. 








¥. woven 
Secretary. 


E.C, 2, 


Offices of the Company : 
reet, London, 
25th November, 1924. 


[ihe South ‘Aetes 
A an, OAR 


a 
i=} 
x 


7625 





acre Gas 
for an ENGI- 
Construc- 


Repair of “Warbolacre S hevors and 
ie cist and Structures of the 
wi Coke Oven 


ot 
kind uged in Recovery 

A giving tee. full particulars of quali- 
fications, experience, military service, and salary 


o “Ay 
with re Bt Md 


ber Man; 


tion, 





toler. by d Co: Go.: Deep-wet 

— so MPa 3 ad. other ‘Beuael 
ont nts and Fittings. ue 

nvited y complete 

jn HS the plant.— poly, D, Water- 


ngineer, Pierremont Hisil, Broadstairs. 7620 


= —l to the under. 
signed before 6th December, 1 


By Order 
FRANK DAY. 
Secretary 





709, Old Kent-road, 


London, 8.E. 15 7614 





Indian Railwa 


ee 
BRIDGE ENGINE 
TIONS on smperig ualifie odie = fer 
APPOINTMENT as Lg a NG the 
more than 80 years. 
ATIONS : Applicants must proficient 
in the 





oo 
calendar anontn according Ss wees 


} es OF 








ch . th dates. giving particulars of 
education. ., wained, and ames of firms 
where app whe served and subsequent 
experience wi —— of work ip each case. Reference 
must be o the qual set out above. 
Pym oer ‘or. letter only) be addressed 
the with COPIES = 
of teatimonila, &c , not later than the 6th December 
4. 
By Onder, 
B, LIL, 
Secretary 
73- LF Kiss William street. 
on, 4. 
aie Tt November, 1924. 7602 


7606 Solicitors for the above-named Company. 


i ane iegcaheel 


SS 5 Subecribers are Preps 









bes 
te Oruamantal 
ORKS cover an area of 

chs equi Mhenl 


production et of 








in addition to an old-established home trade. the 
company has valuable export connections. 





eg Water Company. 


mR et ASSISTANT. 
T. » about 
oi to yor years a a Q by ough = 
ortsmouth W: ks 7. os early 
possible in the New Year. Applicants must have 5 a 
good knowledge of waterworks design and construc- 
both ical and th jecal, and must alec 





tion, 
be good surveyors and draughtemen. Previous per- 
tonal experience in waterworks maintenance, includ- 
ing pamela machinery, would be an advantage, and 
an Member of the institution of Civil knai- 
neers would = © £350 n snopiieeti — 
rising age 
forms which wi be ‘provided dom, application to : the 
ENGINEER and G RAL Oe ed ater- 
Portemouth, “a 


works — be deli 
later than day, December 12th next, 





7: . 
W indsor Union. 

STOK ~y MECHANIC WANTE 

Guardians of Ww r Coin invite 
APPLICATIONS. “ede APPOINTMENT at the 
Law Institution, Old Windsor. The appointment 


inet & non-resident and whole-time one. 
ary £4 per week, no bonus. 
The person appointed will be required to 
Maintain Steam and Hot Water 
Boilers Installations, Power Laundry and 
Cook i "Waee bet of Corn Boller and 
— Li o> ae ared 4d able) t 
pplicants must prep: (and able) to carry 
out diithes = ppb in a list, which can be 
recel ved by ® stamped addres 
fooisca cevalske, 
App ications to be made on forms, which will be 
f with list of @uties pam hg Fe > 


the 
and sach applications must be 
later than first post on Monday, 8th December. 1824, 
marked ‘* Engineer.” 
J. B. GALE, 


Clerk to the Guardians. 
16, @heet-street, Windsor, 
%th November, 1924. 7661 


gt be viewed by arrangement with the 
may be for each business 
tely. must be with the Subscribers not 
later than Friday, December, 1924, st Tweive 
o'clock Noon. 


Joint Liquidators. 


190. West Swett, To Glasgow, 
8rd No: » 1024. 


743 





SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
PATENTS, Page 2. 
MISCELLANEOUS, Page 2. 
PARTNERSHIPS, Page 2. 
AGENCIES, Page 2. 

FOR SALE, Pages 2, S and 92. 
AUCTIONS, Page 92. 


BUSINESSES and PREMISES 
(For Sale, ete), Page 92. 


MACHINERY, &c.. WANTED, Page 2. 
WORK WANTED, Pace 3. 


For Advertisement Rates see 
Page 615, Col. 1. 


INDEX TO ADVERTISEMENTS, 
Page 91. 

















THE Wt ER.f 








SITUATIONS OPEN 


7 ANTED, FOUNDRY (FOREMAN 
conversant with ro aes 





and Cupola Practice. 
expected.—Address, “* FOUND 
and Co., Advertising Agents, as 


WANTED. worKs MANAGBE 1 = 
employing about 85 men. Must have up- te 
methods and able to take full charge of Cag and 
production.—Address, 7626, The, Engineer O 
a 





Applications will 
Address, 7508, The Basin oer Office, 
ticulars of experience. 





LARGE mor and STEEL MANUFACTURING 





738%, aa ‘ngineer Office, 
Tanneries 


tare and elec- 
king drawings and 
a 3 Sater wales air 
poly in firs y_ le salary 
required, to MANAG say CRI Yi Hep 
burn and Gale, Ltd., 47, Weston-st: 1. q 
A 


Mechanical and 
for abroad 








HIEF ENGINEER, with_ Wide 
Blectrical Experience. REQUIRED 
should e 





SITUATIONS WANTED 
Ovaacuas SEEKS ENGAGEMENT as MANA. 
BB unt ANT MANAGER of = 
Tactical Knowledge of “a Plants ; wm aes 
vyubeazpen. | Yous, pepioue on nm the Eaigisee? Bikes iM 

K 
I ‘es MANAGER ani ESTIMATOR (36). 
& years with leading neer_ boilermakers ; 
15 D.O. and + 
gineeri | boiler-house and power 
t ref — Address, P9853, 
P9353 B 














plant sch ; 

The Hngineer Office. 

CRANES TRANSPORTERS, EXCAVATING, 
LS 


Ce EYIN MATERIA ANDLING MA- 

MINERY, —SPECIALIST - designing, esti- 

mating costs, sales correspondence, production, 

agement. public school man, 20 years’ live expe- 
SEEKS ENGAGEMENT, London poctesres. 
an ag » Fog, Spanigh.—7. Upper Gromp, pou 











of mn Motor — Pirst-class 
thoroughly permanency. 
about £300, ineluding auctwacing bonus.— 
Engineer 


ee Sea. to Superintend Installa- 
work, 
Salary 
—s stating age, experience, 7623, The 


7623 a 


gafitg sor aver wong Works. 





XPERIENCED A~g— ty = 
4 Works 
30 miles from Lon fhweiee 
ence and salary required, 7640, 
eten Oeeee a 
\V ALE ee oe ee eer 


chgineiouat - Aan 
experience 
Offlee 








M*s iL. x 





Mi Sack? neincer ag ve Ex 


ling Beex also go modern f 
App. ao 
lee 


© rae 
pected, POzl, ‘Phe 


ust 
in 


(in detail), age, 
The Engineer (fice. 
Pes?l « 


Address, stating 
and salary ex 





ETALLURGIST WANTED by Large Stee! Manu- 
Charge of Chemical and 


i facturers, to Take 
Metallurgical Laboratory. The applicant must bave 
good practical experience of the routine of an ordinary 
steel works. State particulars of education. ¢) 

rience, ageFand Se . * MET: 
LURGIST.”” Wm. and Co., ‘Advertising 
Agents, Glasgow. Poss? A 


Pete it 

‘amiliar w 

of operations and ods a oo 
salary 


age, ee a 
The Engineer 0 


R™ with cond Conus a ree a | 


works, &c.. in Scotland, Q . wi 
extating eieaition of well 
ing Firm a obteia orders 
Plant, Of! Storage and Refinery 
writing, stating qualifications an 
MANN, JU RDON and © 
atreet, Glasgo 


2) SB eo | 





Neitions, Diset, 
te 
99, 

7409 A 





SA Wo 
ad cee " 
— 42. St. gs 





for offf 

caste Machinery essentia 
air work denisebhe. A 
full sletaide of experience 


hy letter, cate at 
of _test lale must be apoio => — Box 
MICAL,”” c/o Advert Department. 7 New 


Rridge-street, Londen, BE, . a 


Ww: ATERW QEks terworka fa Be fangs eh iatbe 
scheme at 7m with 
good expe zieticg of Pipe-laying and Concrete Work an 
Contractor's Final Measurements. Salary £330. Sen 
chronelogical statement of ex state of went, 
testimonials.— Address, The 
7640 A 





7640, 


ag nd 


Ofte 

wee KS SUPERINTENDENT ..! ANTED. Expe- 
rience in Petrol and Paraifin Engine es: 

efficient production methods and the ig of men 

State age, experience, and salary fequ 

district -—Address, 7687, The Engineer ‘fice, 7627 a 








DEPARTMENT REQUIRES 

4 AUGHTSMEN. 

“Wee G. HAWKER 
RJ on-Thames. 
7630 A 


J ESIGNER, Thoerewghly Experienced in Over- 
head 


IRCRA®T DESIGN 

pm coe TWO First 
State cxperience, & alary ae 
ENGINEERING CO” dita, 





Travelling Cranes, not under 30 years of 
»— Particulars as to salary and experience to 
¥. AUG pHAN CRANE CO., Ltd..” Openshaw, Man- 


7652 A 
D* Bepperienced in Sears Engines 
d and General Engineering, expert owledge of 
vans and Centrifagal ump desirable, sound esti- 
" ating ability éessential.—Address, stating age, expe- 

ience, and salary, 760), Tae Engineer Office. 7605 a 


2 


rien¢e 
Buildings 
required, 





AUGUTSM AN 





RAUGHTSMAN REQUIRED by Midland Firm of 
Constructional Engineers; must have expe- 
in the @ ih estimating of Steel-framed 
Address. fully stating age and salary 

7611, The, Snaincer Office. 7@1l a 


D*" A\TGHTSMEN REQUIRED. ‘Baperiences in 
Printing Press Work.—Write fall particulars to 


Kn. 110K and OO., Ltd., Borough-road, London, §,E. 1. 


7653 A 
TPp* -ALGHTSMAN REQUIRED, with Experience in 
Fleetrical Instrument Work ; must be sound in 
the Design apical Details. State 
ence and salary requfred.—Address, 7654, 


neer (fiice 





. experi- 
he Engi- 
7654 A 





NTERNAL COMBUSTION ENGINES .—Expe- 
rienced a oat) vont bm pars WANTED. 
must have soond know I mechanics 
and latest practice in Dies! design and operation.— 
Apply by letter, stating qua tions, experience, 
and salary required, P0827,.The Bosiness OOF, 





Die-Casting, Pressure Process. 
SPECIALIST 
SEEKS 
RESPONSIBLE POST. 
*iaschine and Die Destene 
Tool-room Superinten ent 





Aqeitionss Experience ineludes--Adve: 
stimating, Selling and Costing, ‘with 


BROAD SHOP AND TECHNICAL TRAINING 


Comnyerstal 
BF nas A yO ee 
The Engineer Office. 
P9855 


will ~ 
capacity. 
Radsess, P9855. 





—— —s pA po Modern 


A Ae D.O., foot ee 


) Oe (42), with Extensive Business, Fingn 
cial, manufacturing and ._— . 
anxigus to take vantage rospective Tade 
imprevement, SEEKS APPOINTMENT with financial 
or merchan or in other connection offering 


fu tions. ae »« ul 
also AE business vei he » 2 iser’ 


Ni 


scope; ex 
press work, &c.— yore 








PanT@pnguire 





me 


; iw YOu A $BEKING 

A PARTNER ot PARTNERSHIP 

or wish to buy or sell a 
BUSINESS or WORKS 
Write : 

WHEATLEY KIRK, PRICE & pei 

46 aba d Street, 
C.4. 
Established over 70 years 


neer 


), PARTNER to Join Consulting 
Waa Siautishad in lates: “clestvienl and mache 


Nea a ress, ‘Bose The wes ioe 


Office. 





SLIDING, 
> LATHE, 


yp ame Mss and Ac HORIZONTAL 
“WactiNe “ana Bulldozers FA. 


BROAC CHING MACH all ae °S.— Write 


ROSSIENSKY. 29, Paris. 1903; 
ANTED, ey Set east sd PLAT 


as Ltd., 


wate 9yTON bn tet wy: nap 
approx. ag aitager on > bots ot prem 


Address, The Engineer Office. 551 7981 Wg 





E-BEND 


Cane as 


40, St. Sener 





7551, 





P9856 c 5 

CTIVE DIRECTOR REQUIRED by Small Pro- 

gressive Engineering Company, to Take Chgree 

and Travel occasionally. Co-director travels for 
orders. required £5000, State 


: accoun 
ferred —Addrtess, 7631, The Engi Office. 








' oF Similar oun 


oO’ DROP.  FOmaING ou Plane: 


4i 
{ARSHALILA, Mnginecre. Gains 








CTIVE PARTNERSHIP DESIRED by 


OO., 30, 


JNGINEERS’ Old-established Business in - 

lands, PARTNER REQUIRED, with mechanica) 

knowledge, to replace partner retiring from advanéing 
age.—Address, 7650. The Engineer 0 7650 © 


NGINEER, with Speolalty Product, SEEKS the 
4 CO-OPERATION of CAPITAL on the basig of 
ed 8 per cent. return on amount inves “= 

. P9836, The Engineer Office. P9836 © 











EDUCATIONAL 


AM Esdhnntthta" Ex kane 


A. students have 2 
pia IL, 


Fe ar ea th 
Parliament Victoria-sirest, 


oy Oy eee 





up A 














negotjator, &c.—Address, 7655, The Engineer Office. 





| gy = nee EXECUTIVE at LIBERTY ‘for 
4 ST requiring ability and resource. Wide expe, 
rience of management. Geed end 

Address, P9861, The Engineer 1B 





STIMATOR DESTRES og — 
W_T. boilers and auxiliaries ; used to bandiin work. 
ers and aux les 5 . andling com- 
ptete house erie i know- 


ledge.—Address, P9845, The Engineer Office. P9845 » 
a 4 ro OFestnEs P PO SRITION 

P ‘ 8 a 
ical wervones’ on similar post with = ¥ 
bour or conservaney board.” bye abroad ; exee- 
lent refs. Address, . The winees Gage 


XPERTENCED MECH. ENG'R. (37), MI. Mari & 
te ne 
eee ae 


or of Buy 
one. ear sarelee 


Meda ane ie machinery” tor" Ari 
a 


ipgez, Son pan process. — Address, - 











dan 








ALES —~-* PTE. png” 
on eoliteries 


SBLUkolsr Bwsinous a 4 


L—— 
Engineer 0 
(Experienced), SEEKS 


GTORTKERPER, BUY a 
E-ENGAGEMENT. xeellent testimonials.— 
P9844, The ecteest Office. Pes44 B 








Address, 





Meehb. Bao 
with thorough feeder foundry work, 


layout. and a ms nical, casineering. SE Ks 

progressive BERT as Teckuies tant, Draughts- 

Sats airs aPiae ven Scans 
B 


ce 
Engineer Office. 


your ENGINEER, A.M.1.C.E., A.MLI. 





= - and ENGINEER. London. 12 

shops, 14 years drawing-office. all-round 

ex includi patent specifications 

and experimental work, er private work ——-. 
—Ad dress, P9858, The Engineer Office. 








AUGHTSMAN, Jig and Tool, Genera! Recinew. 
a REQUIRES POST with Midland firm; 
experience ; disengaged. aioe, 


—~Apply, &. M.. 
se “Agatha's-t0ad, Birmingham. P9850 B 
neer in_ India. DE 


Bo Sint’s iis ‘Bb FRING = Ries Very 


good draughtsman.—A. uth African 
Engineering * 199, suena, Ww. ¢. P9s40 








AGENCIES 
STABLISHED FIRM of ENGINEERS and FUR- 
lasgow, with large 


~: Use Sipbutk ae eee ‘and } 
connec 

industrial works, FecHNICAL “AGES CIR, 
4 


Plant Economy Accessories, &¢.— 
DRC HNTCAL ‘win, Ferny see ©6., 


Advertising Agents, Glasgow 4i p 


WMESGINE ERIE PTA spect Oratingatas | 











PeMin Bnctvecring Dra yi ae > Postal Course 
Fee three 
—1..,. cousea, we day tut in 


teacher. Established 1 
M.I. Mech, B.. 25. Victoria stfeet. 
z 


tee Pe 
beg oa a — Am AND a 
ee aye ey 


scope im this twerall Training for posta of 


Sr 


MISCELLANEOUS 
EXPORT. 


| experience. 
The pat & ge, eon Co., 
36, Queen Street, E.C, 4. 


























"Ove ss IN 0 LATING TO APPA- 
ATUS FOR THE MANUPACTURE OF GLASB 
Tr BES PROVIDED WITH CLOSED ENDS OR 


OWNERS Fs Par PATENT No - 177 Bag 


DEStK 
GRANT a LIC work by Oar invention on 
royalty terms may be — from 
AL RECORDS. ges are of 59/60, Lin- 


coin’s Inn-fields, London, 7612 8 
Tho. 1 PRIETORS of LETTERS PATENT 
Nos. eee and 190 tito D ww 
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y Seven-Day Journal 


A New Air Mail Service. 


THe proposed air service between Belfast and 
England was considered at a meeting of the Belfast 
Chamber of Commerce, hold a day or two ago. It 
was announced that a company is being formed under 
the title of Northern Air Lines, Limited, and that its 
object is to run a mail and passenger service of aero- 
planes between Belfast and England. With a fleet 
of three aeroplanes, two of which have already been 
purchased, it is proposed to provide a service between 
Northern Ireland and England all the year round. 
For eight months in the year the aeroplanes will fly 
between Belfast and Carlisle, carrying mails and 
passengers each way, but during the four winter 
months the outgoing mails will be carried vid Stranraer 
as at present by train. During this period the incom- 
ing mail would be transferred on arrival at Stranraer 
to a waiting aeroplane, and would be taken to Belfast. 
South-going mail trains would be met at Carlisle, 
thus enabling letters posted in Belfast in the evening 
to be delivered in London by the first post in the 
morning. The London letters would also reach 
Belfast in time for inclusion in the first delivery, 


The Wembley Exhibition of 1925. 


Ir any doubt remained about the reopening of the 
British Empire Exhibition next year, it was removed 
on Monday last, when the Duke of Devonshire pre- 
sided at a meeting of the Executive Committee at the 
Board of Trade. There was but little to be done, for 
the Prime Minister had already indicated that the 
new Government would look favourably on the re- 
opening, but the meeting passed the following resolu- 
tion: “* That the Executive Committee recommends 
that the Exhibition continues during 1925, and that 
the existing Board, with the addition of his Grace 
the Duke of Devonshire, as an ex-officio member, be 
so instructed and authorised to take the necessary 
steps towards that end.”” The members of the Board 
are Lord Stevenson, Sir Henry MacMahon, Sir James 
Allen and Sir Charles McLeod. It is understood that 
whilst the main buildings will remain, and will be 
used agaim in many respects, the Exhibition will 
differ from that which has just closed. We venture 
to express a hope that in the few months before the 
reopening labour may be expended upon the making 
of better roads, and that in the reformation some of 
the vulgarities may be removed. 


The Motor Ship or the Steamer. 


In his address as retiring President of the American 
Society of Naval Architects and Marine Engineers, 
copies of which have just reached this country, Captain 
Walter McFarland stated that in analysing the pro- 
blem of steamer versus motor ship, he had not been 
led to anticipate the superseding of the former by the 
latter. There were, of course, services in which motor 
ships of a certain power and with oils at their present 
prices were undoubtedly attractive, but it seemed to 
him that the problem was not so much technical as 
broadly financial. The very high thermal economy 
of the internal combustion engine, with a conse- 
quent great reduction in fuel bills, had a tendency to 
arouse enthusiasm which a careful study of all con- 
ditions did not entirely warrant. The vital point, it 
seemed to him, was the question of the cost of fuel. 
All the authorities who discussed the subject of the 
available known sources of oil supplies warned us, he 
said, that they were very far from being inexhaustible. 
Some, indeed, were so pessimistic as to talk of the 
exhaustion of oil within two decades. The quantity 
of petrol required for motor vehicles and other pur- 
)oses was constantly increasing, and that was the 
part of the oil business which gave the best returns. 
Consequently, the part available for other purposes, 
including heavy oil for fuel, was constantly being 
reduced. Thelaw of supply and demand certainly 
made it plain that if steam engines were superseded 
by internal combustion motors, the great demand for 
oil would make the price-so high that the thermal 
economy of those motors would be more than offset 
hy the cost of fuel. 


20-Ton Coal Wagons. 


APPARENTLY the 20-ton coal wagons, which the 
Great Western Railway is introducing, and which 
were described in our issue of August 29th last, are 
® great success. They were seen at work for the first 
lume on Friday of last week, when there was a most 
‘atisfactory demonstration at Alexandra Docks, 
Newport, of the shipment of 8500 tons of coal bound 
tor Italy. Newport Docks already possess four 
hoists which are capable of dealing with such large 
wagons, and three of them could do so without any 
alteration whatever. Other hoists are to be altered 
‘o make them suitable for the new conditions, and 
ew hoists are to be erected for the same purpose. 
The advantages of the larger wagons are several. 
First, the price of two 10-ton wagons is 60 per cent. 
more than that of one 20-ton wagon. Then there 
are (a) @ saving of some 30 per cent. in siding space ; 
(6) @ reduction in shunting cost owing to the smaller 


number of wagons handled ; (c) a saving in mainten- 
ance charges ; (d) a reduction in hauling cost because 
of decreased dead load ; and (¢)}—possibly the most 
important of all—an increase in the rate of ship- 
ment. It will be remembered that the railway com- 
pany grants a rebate of 5 per cent. off conveyance 
rates on all coal class traffic sent wholly over its 
system in fully loaded 20-ton wagons. 


Steel Houses. 


THE report on steel houses on wooden frames, 
which has been prepared by a committee appointed 
by the Minister of Labour in the late Government, 
was issued on Friday of last week. The Committee, 
of which Sir Ernest W. Moir is chairman, is of opinion 
that “‘ there is abundant evidence that houses made 
of steel on wooden framing can be considered as a 
reasonable method of providing immediate housing 
accommodation.”” Discussing the type of house advo- 
cated by Lord Weir, the report states that the Com- 
mittee is satisfied that such houses can be erected 
rapidly, and that subject to certain criticisms, such 
as the greater difficulty in keeping a steel house 
warm than a brick one—to overcome which defect a 
remedy has been proposed—‘‘ no serious objection 
could be taken to the Weir type.” Indeed, the 
Committee expresses itself as satisfied that that type 
of house is deserving of encouragement and “ might 
form part, at least in the meantime, of the structures 
that go to house the people, particularly in cases 
where cheap land is available, where foundations are 
doubtful, and where, for any reason, more permanent 
types of buildings cannot quickly be provided.” 
With that object the Committee suggests that local 
authorities and others concerned in the carrying 
out of housing schemes should be invited to under- 
take voluntarily the erection of houses of this type 
in sufficient numbers to enable the system to be 
properly tested. 


Electricity in Coal Mines. 


AN exceedingly interesting address, entitled ‘* The 
Use and Abuse of Electricity in Mines, was recently 
delivered in Glasgow by Mr. J. A. B. Horsley, the 
Electrical Inspector of Mines. The address was 
given before a joint meeting of the Mining Institute 
of Seotland, the National Association of Colliery 
Managers, and the West of Scotland Branch of the 
Mining Electrical Engineers’ Association. After re- 
ferring to the great strides made with the use of 
electricity in mining operations during the last twelve 
years, Mr. Horsley claimed that electricity was a 
veritable subterranean power. Formerly electricity 
was regarded as unreliable by mining engineers, but 
that that fear was groundless was proved by the 
fact that motors, to the aggregate of over 1,250,000 
horse-power, were now installed in coal mines. 
Electricity differed from other forms of energy 
in that measurements could be simply and accur- 
ately made. Leaks could be instantly detected, 
and the position of faults was readily discovered. It 
was, moreover, possible to ascertain with great 
accuracy the quantity of energy which was being 
usefully employed. There was at present a distinct 
movement on foot towards the better equipment and 
maintenance of electrical plant in use in collieries. 
Money spent on that account would be well spent, for 
reliability and efficiency were thegreat points to aim at. 


The Institution of Structural Engineers. 


A MEETING was held last Saturday with a view to 
forming a Midland branch of the Institution of Struc- 
tural Engineers. The proposed branch would cover 
the counties of Hereford, Shropshire, Staffordshire, 
Derbyshire, Nottinghamshire, Northamptonshire, 
Worcestershire, Warwickshire, Leicestershire, and 
Rutland. The president of the Institution, Major 
James Petrie, occupied the chair, and in opening 
the proceedings he remarked that the scope of 
engineering widened with every invention and 
discovery, and every year some fresh field of 
research was opened out. It was therefore, he said, 
desirable that engineers should be banded together 
for the good of the country and the Empire. The 
proposal to form a Midland branch of the Institution 
was put by Mr. W. R. P. , of Wednesbury, 
and it was seconded by Mr. J. C. Telford, of Stour- 
bridge, who advocated the formation of technical 
classes for young men at the local works, The resolu- 
tion was carried, and Mr. Parsonage was elected 
honorary secretary. Members of the committee are 
Messrs. H. C. J. Carrington, of Birmingham ; T. C. 
Telford, of Stourbridge ; E. L. Cotteral, of Wolver- 
hampton ; H. J. Collins, of Birmingham ; and V. H. 
Lawson, of Walsall. 


Coal Dust and Mine Explosions. 


A tecture on “The Nature of Coal Dust’ was 
recently delivered in Newcastle by Professor Gran- 
ville-Poole, of the Armstrong College. The danger 
of coal dust in underground roadways was, he said, 
recognised many years ago by John Buddle, an 
eminent North of England mining engineer, who 
found coal dust to be the cause of the Wallsend 
explosion in 1803. Later, Faraday and Lyell reported 
that coal dust swept from the roof, sides and floor 





of the roadways would instantly take fire and con- 


tinue to burn if there was sufficient oxygen present to 
support éombustion. |Firedamp~—was not the only 
enemy of the miner. When, however, stone dust 
predominated the explosive blast was checked anc 
extinguished. The experimental gallery at Altofts 
Colliery, towards which the Mining Association pro- 
vided £10,000, had been a great help in connection 
with the investigation of this subject. It had been 
found that a remarkably small percentage of stone 
dust would check the flame, and that if from time to 
time the underground roadways were swept up and 
inert stone was applied to them an explosion could 
be prevented from developing. The pereentage of 
coal dust and stone dust on the roadways was now 
the subject of a Government regulation. 


A Burst Water Main. 


Tue inhabitants of Holloway, near Matlock, had 
an unpleasant experience early in the morning of 
Monday last, when a large main of the Derwent Valley 
Water Board burst and caused extensive flooding. 
The road in which the burst occurred—-known as 
Co-operative-row—is described as having been blown 
up to a depth of some 20ft., and the noise of the 
“explosion,” if we may call it so, was sufficiently 
loud to awaken the whole village, and was compasable 
with that made by blasting. Before an isolating 
valve could close, a large body of water, variously 
estimated at from 3,000,000 to 4,000,000 gallons, 
escaped through the ruptured main, and some houses 
were flooded to a depth of 5ft., while a church and 
school-room below it were inundated. This is, we 
believe, the first event of its kind which has occurred 
in connection with the Derwent Valley scheme, and 
it is fortunate that no lives were lost. 


New Bridge over River Ouse. 


Tue West Riding County Council is te promote a 
Bill in Parliament for powers to construet a bridge 
over the river Ouse at Boothferry, two miles north-west 
of Goole. When the scheme was first under discus- 
sion, the provisional plans included a river span of 
100ft. only, but objection was taken to the proposal 
in the interests of the havigation, and the new design 
makes provision for a steel swing bridge with a river 
span of 125ft. The estimated cost of the bridge and 
its approaches is £110,000, of which it is understood 
the Ministry of Transport will contribute £50,000, 
whilst the balance will be found by the West Riding 
County Council, Hull Corporation, East Riding County 
Council, and the Goole Urban District Council in 
proportions now agreed. The construction of the 
bridge will open up a new route between Doncaster 
and Hull, and will give much-needed local transport 
facilities for cross-river traffic over a wide area. 


The Barking Strike. 


On Wednesday last, as a result of a conference 
between the Engineering Employers’ Federation and 
the Electrical Trades Union, terms were reached 
which brought the strike of men engaged on the 
erection of machinery at the Barking power station 
to an end. It will be recalled that the dispute arose 
from the objection of London men to certain mechanics 
who had been brought to London by a Tyneside firm 
receiving the Tyneside rates of wages instead of the 
London rates. Under the agreement, which was 
signed on Wednesday, the firms concerned are author- 
ised to continue their usual practice as to rates of 
wages payable, but the “Federation and Federated 
Employers and the Electrical Trades Union reserve 
their rights respectively to take such action as they 
deem desirable on any decision which may follow the 
deliberation of the Council "’—that is, the Joint 
Industrial Council for the area. Hence, it appears 
that whilst the strike has been brought to an end, 
the conditions of wages under which future contracts 
in London shall be executed remain to be settled. 
The union was obviously satisfied that a satisfactory 
settlement of this point would be reached. 


Agricultural Engineering. 


A DEPUTATION representing the Agricultural Engi- 
neers’. Association. was received by the Committee 
on Industry and Trade on Wednesday last, The 
witnesses contrasted the state of the industry in 
1913 with that ten years later. Before the war it 
made a gross profit of approximately 10 per cent., 
out of which management expenses, remuneration 
and income tax had to be paid. In 1923 the corre- 
sponding figure amounted to a loss of 10 per cent, 
Last year, not more than half the number of people 
were employed in the industry, whilst the average 
wages per man per hour were rather more than 
doubled. The deputation suggested as the causes 
of the depressed condition of the industry, first, the 
reduced purchasing power of the world; secondly, 
the loss of various export markets; and, thirdly, 
the high cost of production in this country since the 
war. The reduction of these costs is held to be the 
first need of the industry, and it was conditional on a 
substantial reduction in the cost of living. Manu- 
facturers were endeavouring to reduce production 
costs, but to do so great ieee expenditure was 
hecessary, and money was difficult to obtain in view 
of high taxation. The deputation also asked for a 
more reasonable attitude on the part of the trades 
union to overtime. 
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Locomotive Cylinder Performance. 
POULTNEY, O.B.E. 

No. Il * 

ITS RELATION TO THROTTLING. 


By F.C. 


CUT-OFF 


THe next characteristic of the steam action in 
the cylinder claiming attention is the subject of 
cut-off and its relation to throttling. Fig. 6 shows 
how power is related to speed and cut-off, and the 
variation which takes place between the pressure 
indicated at the point of cut-off for any rate of 
admission, and for each of the several speeds is 
shown by the curves in dotted lines. This. diagram 


drops are greater for a given cut-off through the range 
of speeds at which the trials were made than those 
shown for given speeds and at successively increasing 
rates of admission. 
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is interesting, for it shows, as a general rule, that for | 


any given cut.off—eectual*-the imefease in the 
indicated horse-power as the speed is increased is 


accompanied by a decided lowering of the pressure | 


in the cylinders at the point of cut-off. 
Bearing in mind the conclusions formed by a study 
of Fig. 5, where it was seen that economy at a given 
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FIG. 6 

cut-off Imereasés as the speed becomes greater, 
attention is agai directed to the throttling action 
of the superheater Steam ports and passages. Fig. 6 
shows that the higher powers were obtained at the 
highest speeds, and Fig. 1 giving the relation between 
steam rate and power, and Fig..3 which give infor- 
mation as to pressure drop and power, show respec- 
tively that the best econemy was |realised at the 
highest powers, and that the low steam rates at the 
highest powers were obtained when the throttling 
action of the superheater was most in evidence, 
namely, when the pressure drop was at its maximum, 
which Fig. 3 showed. to be when the highest powers 
were indicated. 

It would seem, therefore, that throttling or wire- 
drawing, while it reduces the mean pressure and 
hence the power, does not increase the steam rate, 
for when throttling or wite-drawing is due only te 
speed, not only does the power increase but se also 
does the econemy in the use of the. steam, although 
it must at the same time be borne in mind that an 
inerease in cut-off at a given speed will also, cause 
an increase in the pressure drop and an increase 
in the steam rate. 

This appears to indieate that throttling in_ itself 
results only in an increased steam rate when it 
necessitates so long @ cut-off that the Joss comes 
through too high @ release pressure. Further bear- 
ing in mind that the throttling action of the super- 
heater is mést (prondunced sat! 'the higher powers 
and hence at the greater rates of evaporation and 
consequent higher steam temperatures, it is probable 
that the pressure drop is largely offset by the larger 
steam volume, and the decrease in the heat units 
supplied to the cylinders per horse-power developed. 

In connection with the above it should be pointed 
out that, although at the higher powers the shortest 
cut-off gives the best economy m the use of steam, 
it is at the same time probable that whatever the 
indicated horse-power developed the cut-off should 
not at any time be so short, that the resulting release 
pressure is lower than, or possibly as low as, the least 
back pressure required for the blast, and considera- 
tion of this feature may mean that in order to prevent 
too low a release pressure it might be necessary to 
run with a longer rate of admission and throttle, 
that is, partially closing the “regulator” in order 
to obtain the required power. 

The following paragraph, “ Full Throttle v. Partial 
Throttle,” shows, however, that so far as economy is 
concerned, there is a decided loss by such working. 

The following tabulation taken from Bulletin 21, 
“Tests of a Class E6s. Passenger Locomotive,” 
gives the respective pressure drops for each of the 
several tests, and brings out the fact that the pressure 
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cut-off than necessary for a given power output, six 
tests were run with the engine E 6s. at various speeds. 
| The results are summarised in Table ITI., and shown 
in graphic form by Figs. 7 and 8, giving the steam 


| ox regulator ’’ partially closed, and at a longer 
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rates plotted against the indicated and dynamometer 
horse-powers. 

The full throttle tests made at a nominal cut-off 
at 20 per cent., and at 200, 240 and 280 revolutions 
are compared with six others at the same speeds 
but at 30 and 40 per cent. cut-off, the throttle being 
partially closed till approximately the same dynamo- 
meter horse-powers were obtained. An interesting 
point brought out is that the D.H.P. at 280 revolu- 
tions per minute is less than at 240 revolutions per 
minute, irrespective of the cut-off. Further, this same 
result is obtained at 40 per cent. cut-off —the longest 
tried. It would seem that this effect is due to the 
pressure drop in the branch pipe, which was lower in 
each case at 280 than at 240 revolutions per minute. 
Bearing in mind the conclusions formed when analys- 
ing the effects of the throttling action of the super- 
heater steam ways and the effect of cut-off and its 
relation to throttling, these results and their causes 
are what would be expected. 

The results of the tests so far as the fuel and steam 
rates are concerned are conclusive. They show beyond 
question that throttling and running at a longer cut- 
off than is necessary for a given power increases both 
the fuel and steam consumption per unit of power. 
It can be said that, 20 per cent. cut-off or shorter 
gives thé best performance, and, furthermore, if 
20 per cent. cut-off does not give sufficient power, then 
larger cylinders with the same eut-off would give more 
economical results. . 


InpIcaTor DItaGRAMS FOR SUPERHEATED AND 
SATURATED STEAM. 

Diagrams; (1) At Equal Rates of Out-off—-The 
information upon this subject refers to certain tests 
made with the “ Pacific’’ type engine Class K 2, 
cylinders 24 by 26, and K.2sa., having the same 





Taare Ill.— Water and Coal Rate, Full versus Partial Throttle.—* 
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sized cylinders. Both engines have the same boiley 


steam pressure, (namely, 205 lb. per square ine), 
Pig.) 9) reprochiced. from \Bulletia 18, “Tests of 4 
Class K 2sa. Locomotive,” gives the two diagrams 
superimposed. The only difference is the fact that 
for K 2sa. the steam was supenheated,236 deg. fj), 
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whilst K 2 worked with saturated steam. The effecis 
due to the use of superheated steam should be note«i. 
Superheated steam in equal-sized cylinders and at an 
equal rate of cut-off develops slightly more power 
than saturated steam—-1849.4 against 1816.0 indi- 
eated horse-power. This increase in power is due 


Atlantic” Type Engine, No. 89, Class E 6 s (Superheated). 
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For equal dynamometer horse-powers working with a partial throttle and at longer cut-offs increases the fuel and 
The steam supply to the i isi 
the rates of combustion and the smoke-box draught readings. 


ng d and hence the ev ation, so also are 
The temperature of the superheated steam is higher. 





largely to a decrease in back pressure, which brings 
about an increase in the mean effective pressure, the 
‘figures being 88.01b. and 84.81b. respectively for 
| the two engines. The superheater engine required 
| 33,421 Ib. of steam per hour for 1849 indicated hors 


INDICATOR OIAGRAMS FOR SATURATED AND SUPERHEATED 
STEAM FOR EQUAL RATES OF CUT OFF PER CENT 


Fig 
Saturated K2 
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| power, and the saturated steam engine require | 
48,553 lb. for 1816 indicated horse-power, giving ste: 
rates of 18.1 lb. and 26.7 1b. per indicated horse- 
power hour. For equal powers the superheater engin: 
| requires 15.736 lb. less steam per hour than the 
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saturated steam engine, representing a saving of | may be with advantage increased ‘in capacity ‘by 





or 

h. 32 per cent. | about 20 per cent., furnishing at least a corresponding 
a (2) Results at Equal Rates of Steam Consumption.— | increase in power for a given hourly steam supply 
18 In/icator diagrams for nearly equal weights of steam | to the engines. 

at supplied to the engines per hour are given by Fig. 10. | 


he Tho quantities of steam supplied are not exactly Coat aNd WATER SAVINGS, 


the same; there is, it will be observed, a difference The effect of the addition of a flue tube super- 
heater furnishing highly superheated steam to a 
given locomotive has been very clearly shown when 
considering the indicator cards obtained at equal 
rates of cut-off, and for equal conditions as regards 
the steam suppiy to the engines. At equal rates of 


NDICATOR DIAGRAMS FOP SATURATED AND SUPERHEATED 
STEAM FOR EQUAL QUANTITIES OF STEAM PER HOUR 
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FIG. 10 


of 1507 lb. in favour of K 28a. or the superheater 
engine, but there is a net inerease in indicated horse- 
power by superheating of 28 per cent. when equal 
weights of steam are supplied to the engines per 
hour. 


CYLINDER DIMENSIONS. 


From Fig. 8 it will be seen that when consuming 
approximately equal weights of steam per hour 
K 2sa. using superheated steam was operated 
with a 51 per cent. cut-off which, on the basis of 


Tassie IV. 
Sup. Total 
or heating Grate Drivers 
Class. Type sat. surface, area, dia., 
steam. sq. ft. aq. ft. inches. 
| (combined ) 
Eed 4-42 No 2446.5 55.3 RO 
| B Sed Yes 2854.6 54.7 80 
| E6 No 3618.6 54.7 80 
| BE 6s Yes 3348.2 55.2 80 
|\Ke 4-6-2 No 4650.1 53.3 80 
| K2ea . Yes 4633.7 53.7 i) 
| Kas Yes 5207 69.2 su 


power, at which powers the steam rate was 24 Ib. 
per indicated horse-power hour, and K2asa., at 
1600 indicated horse-power, requires but 17.6 lb. 
and at 2200 indicated horse-power only 171]b. of 
steam per horse-power hour. .E 6 between 1200 
and 1600 indicated horse-power requires from 25 .4 Ib. 
to 24.91b. of steam per indicated horse-power, and 
the superheater engine, E.6 s., between the same 
limits of power, requires only 18.2lb. to 17.4]b. 
of steam, and at 2400 indicated horse-power only 
16.5 lb. is necessary per indicated horse-power hour. 
This latter figure represents the Jimit of its capacity, 


Particulars of Locomotives, Sat srated and Superheated, Compared for Steam Rates, Fig. 11. 


Cylinders, Steam Steam Saving by 
diameter Boiler rate, rate, superheater 
and steam. 1,H.P. sat. sup. @t equal 
stroke. pressure. steam steam power, per 

cent. 
20} x 26 205 1200 24.3 
22 x26 205 1200 17.2 25.1 
22 x 26 205 1600 24.9 
22 x 26 205 1600 17.4 3.1 
24x 26 205 1409 24.0 
24x 26 205 1400 i7.8 21.6 
27 x 28 205 2000 16.1 


Remarks.—The indicated horse-powers given ate those at which the saturated steam engines showed the bost water 
poten per indicated horse-power hour. The same is the case for K 48 working with superheated steam. 
EATING SuRPAces.—Tubes and flues, water contact surfaces ; fire-box and ele nents, fire contact surfaces. 


j}admission superheated steam gives greater power, 
| and at a steam rate in the case of K 2 sa. and K 2 
| engines, of 18.1 |b. as against 26.7 lb. for saturated 
steam im equal cylinders, representing a saving of 
32 per cent., whilst for equal weights of steam supplied 
the gain in indicated horse-power is 28 per cent. in 
favour of the superheater equipped locomotive. 

The diagrams-—Figs. 11 and 12—however, bring 
| out more strikingly the effect of working with super- 
heated as opposed to saturated steam. In Fig. 11 
the steam rates of certain engines working with 
saturated and superheated steam are shown plotted 
against indicated horse-powers. All the locomotives 
included in the graph have 205 lb. boiler pressure, 
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steam consumption only, Fig. 6 showed to be wasteful 
n the heat rate per indicated horse-power hour. 
It has been shown that larger cylinders, if necessary, 
may be used together with a short cut-off, and equal 

more power obtained and also equal or greater 
economy realised. The diagram—Fig. 8-—furnishes 
ueans for computing the size of new evlinders which 
would result in better use being made of the greater 
steam supply due to superheating. 

Assuming that the cut-off at which K 2 was being 
run, namely 37 per cent., is satisfactory, the size 
of @ new cylinder for K 2sa., which would operate 
at cut-offs no longer than those used for K 2 and 
develop at each point more power, can be established. 
K 2 develops with a cut-off of 37 per cent., a mean 
pressure of 891b. nearly. For the same weight 
of steam, when using superheated steam, the ratio 
of piston areas must be equal to the ratio of the mean 
effective pressures, which are 110Tb. and 89 Ib. 
tor the superheated and saturated steam engines 
respectively. From which a simple caleulation 
shows that a 26}in. cylinder would be required. 
It may, therefore, be said that when a change from 
<aturated to superheated steam is made, ‘other 
things being equal, é.e., piston speed, steam con- 
Sumption, cut-off and mean pressure, the cylinders 
which were ‘satisfactory prior to the fitting of a | 
Schmidt type superheater to a given locomotive 





and all have 80in. drivers, and all, save the 4-6-2 
engines K 4s., have 26in. piston stroke. E 2d. and 
E 3 sd. are light ‘‘ Atlanties,” alike except for the 
superheater equipment fitted to E3sd., and the 
difference in the cylinder diameters. E 6 and E 6s., 
Nos. 5075 and 89, and K 2 and K 2 sa. are the 
“ Atlantic” and “ Pacific ’ type engines, forming the 
basis of this article. 

The curves in the graph indicate in an unmistakable 
manner the advantages obtained by substituting 
superheated for saturated steam ; not only are large 
savings shown in the steam required per unit of 
power developed, but, what is also of importance, is the 
greatly increased capacity seen to be possible. This 
gain is the more remarkable when it is considered 


“that the several classes of engines compared have 


equal grates and boilers. The comparative particu- 
lars in this respect are given in Table IV. 

Locomotive E 2d. is seen to give good results 
between 1000 and 1200 indicated horse-power when 
the steam rate is 24.3]lb. per horse-power hour, 
whilst the limit of its capacity is reached at 1400 
éndicated horse-power when the steam rate is 25 Ib. 
E 3 sd., on the other hand, ean develop 1600 indicated 
horse-power on a steam consumption of 16.2 Ib., 
and can give 1800 indicated horse-power on a steam 
rate of 16.4 1b. perhour. Similarly, K 2is economical 
between the limits of 1200 and 1400 indicated horse- 


comparing in this respect with 1600 indicated horse- 
power for E 6 working with saturated steam. 

The larger “ Pacific’ class, K 4s., particulars of 
which will be found in THe Enerverr of June 6th, 
1919, are shown as being able to furnish powers vary- 
ing from 1000 to 2800 on a maximum steam rate of 
some 17.5 1b. of steam, and to develop a maximum of 
3000 indicated horse-power on a consumptioy of less 
than 191b. per horse-power hour. Between 1800 
and 2000 indicated horse-power the steam rate. is 
but 16 lb. 

The effect of speed alone is shown by Fig. 12, where 
steam consumption has been plotted against piston 
speed in feet per minute. Here again is indicated the 
effect, of superheating. E2d. and E2a. work with 
saturated steam and the other engines with super- 
heated steam. The superheater engines run at higher 
speeds and are shown to be much more economical. 
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The economy increases as the speed becomes higher, 
and for K 2sa., having the largest cylinders, maximum 
economy does not appear to have been reached at 
the highest piston speed (about 1600ft. per minute) 
attained. For fast running superheated steam 
should, give better results both as regards steam 
rate and possible speed than saturated steam, 
and for a given size of boiler and grate an in- 
crease in capacity of about 20 to 30 por cent. may 
be expected. 

In order to show how the application of a super- 
heater affects the coal rate per indicated horse-power* 
Table V. has been prepared. It gives the results 
obtained with the 4-4-2 type engine E6 working 
with saturated steam compared with those obtained 
with E 6s. working superheated. As before stated, 
the engines are alike except. for such changes in the 
boiler heating surfaces as are brought about by the 
installation of the thirty-six element Schmidt type 
superheater with which E 6 s. is equipped. 

* The same kind and quality of coal was used for both the 
locomotives E6 saturated and E6s superheated. 
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The results given in the table indicate that under 
similar operating conditions the saving that may be 


TaBLe V.—Coal Consumptions, Saturated and Superheated Steam. 








Revs. Cut-off | Speed, Coal dry! Saving Loco. 
per byindi- miles | LH.P. Fr per class. 
min. _ cator. per hour. 1LH.P, | cent. 

120 27.3 28.6 | 1042.7' 2.8 | E6 
120 27.8 28.2 973.7 | 2.23 20.3 Eés 
160 29.9 38.1 1260.7 2.9 E6 
160 29.4 37.7 | 1265.1, 2.33 19.6 E6s 
200 29.8 47.7 1466.6 3.17* F6 
200 30.8 47.1 1529.3 2.19 27.7 E6s 
240 34.1 57.2 1529 5.57 E6 
240 35.7 56.5 2.39 40.0 E6s 


| 1875 





* This is the average result obtained from four tests made at 
200 revolutions, 25 per cent. cut-off and full throttle. 

The spsed in revolutions was constant for the tests, and the 
difference in the speed in miles por hour is due to there being a 
slight difference in the actual circumference of the driving wheels 
as measured. 

t Boiler pressure 173lb.; for other test the pressure ranged 
close to 205 1b., the working pressure. 


expected by superheating is from 20 to about 40 per 
cent. in the coal required per indicated horse-power 
hour, and, furthermore, the greater the power the 
larger will be the economies realised when the engines 
compared are alike (except for the superheater 
equipment) and are operated under similar conditions. 
The superheater locomotive gives a greater indicated 
horse-power under similar conditions and the difference 
is more pronounced as the speed and power increase. 

It is also interesting to note that the cut-off by 
the indicator is shown to be later in the case of the 
superheater engine. That is doubtless due to the 
difference in the quality of the steam ; that is to say, 
the superheated steam is a more perfect gas than the 
saturated, and for that reeson passes more easily 
through a finer port opening. That, and the fact that 
it exhausts with a less back pressure, accounts for the 
higher power developed in equal cylinders owing 
to the higher mean pressure obtained for the reasons 
stated. 

A comparison of the performance of these two 
engines E 6s. and E 6 leads to the assumption that 
high temperature superheating will furnish savings 
in fuel ranging from 20 to as much as about 40 per 
cent. at similar powers. Table IV. shows on the 
basis of steam consumption, and under conditions 
favourable to the engine E 6 working with saturated 
steam, that superheating improved the steam rate 
by 30 per cent., whilst Fig. 9, which gives a general 
comparison of the steam rates and powers of these and 
other engines, shows that between the limits of 
1200 and 1600 indicated horse-power the relative 
steam consumptions of E 6 and E 6s. were 25.4 Ib. 
to 24.9lb. and 18.4]Ib. and 17.4 Ib. per indicated 
horse-power hour. In other words, E 6s. used from 
28 to 30 per cent. less steam per unit of power deve- 
loped than E 6 operating with saturated steam. At 
the same time, the diagram so clearly indicates the 
increase in capacity obtainable by substituting super- 
heated for saturated steam that further comment 
need not be made on this characteristic of the super- 
heater locomotive. 





One Hundred Years of British 
Railways. 
No. XXII.* 


PART Il.—THE FIRST HALF CENTURY. 


THE SCOTTISH RAILWAYS. 


Iv was related in Article No. V. that the first rail- 
way to be sanctioned and constructed in Scotland 
was the Kilmarnock and Troon. That line was built 
by William Jessop at the expense of the Duke of 
Portland, who wished to improve liis Ayrshire estates. 
The harbour of Troon belonged to him, just as the 
adjoining port of Ardrossan belonged to the Earl of 
Eglinton. The line was sanctioned by 48 Geo. IIL, 
c. 46, 1808, and was opened in 1811. A description 
of it was given in the article above referred to. No 
other railway was built in Scotland prior to the 
Stockton and Darlington being authorised in 1821. 
The first after that event was one of a series in the 
neighbourhood of Glasgow, and it will be convenient 
to deal with the railways forming this series together. 

The first was the Monkland and Kirkintilloch 
which, under 5 Geo. IV., c. 49, 1824, was to run from 
the ironworks at Palace Craig near Old Monkland— 
west of Airdrie—to the Forth and Clyde Canal at 
Kirkintilloch. It was built in order to cheapen the 
transport of coal from the Monkland coalfield to 
Glasgow, and was opened in October, 1826. In 1843 
the standard gauge was provided and the railway 
improved. 

A little-known fact about the Monkland and Kirkin- 
tilloch is that the stretch of 52 chains between 
Garngueen South Junction and Gartsherrie is now 
part of the route taken by the London, Midland and 
Seottish trains to and from Perth and North thereof. 
The Caledonian Railway Company—now ineluded 
in the London, Midland and Seottish system—ob- 
tained powers from the Monkland and Kirkintilloch, 


* No. XXI. appeared November 21st. 








} 
under 8 & 9 Vie., c. 162, to run over that length in | 


order to reach the Castlecary branch on its way to | 
join the Scottish Central at Greenhill and, thereby, | 
to reach Perth. In due time this short section passed, | 


The Government meanwhile had appointed jj; 
Frederick Smith, the chief inspector of the Railway 
Department, and Professor Barlow—father of W. H, 
Barlow—to report as to the routes to be taken for 


along with the Monkland Railway, into the hands of | railway communication to Ireland and to Scotland. 
the Caledonian Company’s principal competitor—the | These gentlemen reported, as regards Scotland, in 


North British—but the facilities remain. 


favour of the Annandale route. Bills for the rival 


Two small neighbouring railways, sanctioned in | schemes were deposited, and after a parliamentary 


1826 and 1835 respectively, were the Ballochney— | 
opened on July 8th, 1828—and the Slamannan— | 
opened on August 3lst, 1840. In the former year | 
there was also sanctioned, by 7 Geo. IV., ¢, 103, the | 
Garnkirk and Glasgow Railway, which ran from | 
Gartsherrie on the Monkland and Kirkintilloch, by 
Garnkirk, to a terminus in Glebe-street, now part 
of the St. Rollox mineral yard. It was opened in 
May, 1831. 

The Wishaw and Coltness was a railway that began 
by a junction with the Monkland and Kirkintilloch 
at Whifflet, and ran through Motherwell and Wishaw 
to Coltness, where it served some collieries. It was 
sanctioned by 10 Geo. IV., ec. 107, 1829, was partly 
opened in 1834, and completed on January 8th, 
1842. 

The next stage was the extension in 1845 of the 
Garnkirk line from Gartsherrie, through Coatbridge, 
to Whifflet, and the change of its name to the Glasgow, 
Garnkirk and Coatbridge Railway. The Monkland | 
and Kirkintilloch and the Garnkirk and Glasgow lines | 
had no physical connection at Gartsherrie. That | 
was, however, provided when the Caledonian opened | 
its line from Carlisle and was brought into use on 
August 7th, 1848. 

The next series of early Scottish railways to be | 
noted is composed of those in the Dundee district, | 
of which the first was the Dundee and Newtyle, | 
authorised by 7 Geo. IV., ¢. 101, 1826, to make | 
a railway from Dundee to Newtyle. On that line 
there were three inclined planes. One, the Law 
incline, started at the Dundee terminus in the Ward- 
road, and was 42 chains long, on a gradient of 1 in 10, 
and included a tunnel 330 yards in length. Nearly 5 
miles further on was Balbeuchly inclined plane, 1690 | 
yards long and rising | in 25. The last 1025 yards of the | 
line took it down Hatton inclined plane of 1 in 12}, 
at the foot of which was Newtyle Station. When the | 
line was opened in December, 1831, the level portions ! 
were worked by horses, and the inclined planes by | 
stationary engines. On September 30th, 1833, two 
locomotives, the Earl of Airlie and the Lord 
Wharncliffe, both by J. and C. Carmichael, of 
Dundee, were put into service, and on March 2nd, 
1834, a third—Trotter. They were all of what 
would now be termed the 0-2-4 type, i.c., with a 
trailing bogie. It is worth recording that Archibald 
Sturrock, after he had served his time with Messrs. 
Stirling, was employed by the firm just named and 
helped to build the Trotter. 

The Dundee and Arbroath, sanctioned by 6 Will. 
IV., c. 32, 1836, was destined to play a more important 
part than the Dundee and Newtyle, inasmuch as it is 
now a section of the East Coast route to Aberdeen. 
The line was opened from Arbroath to Craigie, outside 
Dundee, on October 6th, 1838 ; on June 3rd, 1839, it 
was carried to Rocdyards, | mile from Dundee. The 
section thence to Trades-lane in Dundee was built | 
by the Dundee Harbour Trustees, and on April 8th, | 
1840, the line was opened throughout. The Arbroath | 
and Forfar Railway Company was authorised by | 
6 Will. IV., c. 34, 1836, to build a railway from the | 
Scottish Midland at Forfar to the harbour at Arbroath. | 
It was opened on January 3rd, 1839. 

There was an early railway in the Edinburgh 
district. It was the Edinburgh and Dalkeith, sanc- 
tioned by 7 Geo. IV., c. 98, 1826. It began at St. 
Leonards, which is now a goods station, and was 
opened to Dalhouse Mains—now South Esk—in July, | 
1831: to Fisherrow in October, 1831, and with a! 
branch to Leith was opened throughout in July, 
1838. 

Coming now to the railways more particularly on 
the Clyde and in the south-west of Scotland, it may be 
observed that in that district, besides the Kilmarnock 
and Troon, there were two early railways. The first 
of them joined Johnston and Ardrossan. By 46 
Geo. IL., c. 75, 1806, a canal was sanctioned between 
Port Eglinton and Ardrossan. Owing to financial 
reasons it was only built between Port Eglinton and | 
Johnston, and by 7 & 8 Geo. IV., c. 87, 1827, a railway | 
was substituted for the remaining 22 miles. Even | 
this length did not get constructed ; all that material- | 
ised was a railway between Ardrossan and Kil- | 
winning, 5} miles, opened on June 10th, 1836. The 
second early railway was the Paisley and Renfrew— | 
5 & 6 Will. IV., c. 85, 1835-——opened in May, 1837, and | 
worked by horses. 

The initiation of the Caledonian Railway was most 
interesting. By October 31st, 1838, there was 
through rail communication between London and 
Preston, and by June 25th, 1840, the railway had 
reached Lancasteg and was within 80 miles of the 
Scottish border. At the latter period rail com- 
munication towards Scotland, vid the East Coast, 
had only reached York, and it seemed, therefore, 
that the better route for a line to serve Scotland 
would be by Carlisle. Locke was asked by the 
Grand Junction Company to survey the line for a 
railway to Glasgow. The route north of Carlisle 
chosen by him ran vid Dumfries and Nithsdale, but, 
iater, he selected one vid Annandale and Lanarkshire. 











« 





contest, that cost its supporters £75,000, Locke's 
second. thoughts were approved and sanctioned by 
8& 9 Vic. ce. 162, 1845, The powers authorised thy 
construction of a line from Carlisle to Carstairs jrid 
Edinburgh, Carstairs to Garriongill on the Wis).aw 
and Coltnes’ tine, and Garnqueen to Greenhill, where 
it would join the Scottish Central and reach Perth. 
From Perth to Forfar was taken: by the Scottish 
Midland ; Forfar to Guthrie was on the Arbroath and 
Forfar—one of the early railways mentioned abov. 
whilst Guthrie to Aberdeen was taken by the Aberdeen 
Railway... Thus six systems were used to reach 
Aberdeen from Carlisle. 

The above lines were opened as follows :—Car!lisle 
to Beattock, September 10th, 1847; Beattock to 
Edinburgh and Carstairs to Garriongill, February 151 |i, 
1848, e length from Garriongill to Garnqueon 
South Junction was on the old railways already men 
tioned ; Garnqueen South Junction to Greenhill as 
opened on August 7th, 1848; Greenhill to Pertt, 
May 22nd, 1848 ; and Perth to Forfar on August 2ni(\, 
1848; the Forfar to Guthrie was on the alrea:|, 
opened Forfar—Arbroath ; Guthrie to Ferryhill, ou 


| side Aberdeen, was opened April Ist, 1850; and 


Ferryhill to Aberdeen on August 2nd, 1854. Tlic 
stretch from Perth to Dundee was opened May 24t)), 
1847. Glasgow passengers passed over the Garnkirk 
line to Glebe-street until November, 1849, when a 
line from Milton Junction to Buchanan-street Station 
was opened. 

The Edinburgh and Glasgow Railway was autho 
rised by 1 & 2 Vic., c. 58, 1837. It was inspected by 
Lieut.-Colonel Sir Frederick Smith in September, 
1841, in whose report reference was made to the 
Glasgow incline, 1 in 43, falling towards Glasgow fo 
2077 yards. On this section occurs the Glasgow 
tunnel, 1148 yards long, and divided into three por- 
tions, connected by open cuttings each 40ft. lony. 
Sir Frederick Smith said that the incline was to bv 
worked by stationary power, and the electrical telv- 
graph used to give notice to the person in charge «f 
the fixed engine of the time when he was to put his 
machinery in motion. It was expected. that thie 
telegraph would also be useful in making com 
munications from the passenger terminus in Queen- 
street to the superintendent who would be in charge 
of the depét of engines and the workshops at the top 
of the incline. The viaduct over the Almond Valle; 
is curved in the form of the Amphitheatre at Rom« 
It has 36 arches, each of 50ft. span, is of a mean 
height of 70ft., and contains 1,105,000 cubic feet of 
solid masonry. The inspecting officer stated that 
there was no company in the kingdom which possessex! 
so great a number of beautiful pieces of masonry as 
the Edinburgh and Glasgow, and he had seen few 
instances of a line being so well ballasted previously 


| to an opening. There were only six crossings on the 


level ; and none of them was on a turnpike or parish 
road, the company having gone to the expense of 
constructing bridges for all these crossings. The 
line was opened from the Haymarket, Edinburgh, to 
Glasgow, on February 22nd, 1842, and was extended 
from the Haymarket to North Bridge, Edinburgh. 
on May 2%th, 1847. The Berwick-Edinburgh Rail 
way was brought into use on June 22nd, 1846, and, 
in the Carlisle direction, Hawick was reached on 
October 25th, 1849. The Bowling and Balloch Rail 
way, owned jointly by the Caledonian and North 
British, was opened on July 15th, 1850. 

A branch to Granton was opened in March, 1848, 
and from its terminus ran the train ferry across the 
Forth to Burntisland, which had been in use since 
September 15th, 1844. The line from Burntisland 
to Cupar and Lindores was opened on September 20th, 
1847 ; the Glenburnie curve at Lindores on December 
9th, 1847; the stretch from Cupar to Ferry-Port- 
on-Craig and from Glenburnie to Abernethy, on May 
17th, 1848 ; and from Abernethy to Hilton Junction, 
near Perth, where a connection was made with the 
Scottish Central, on July 18th following. 

Coming now to what became the Glasgow and South- 
Western Railway it may be noted that by 1 Vic.. 
cc. 116 & 117, 1837, there were respectively sanctioned 
the Glasgow, Paisley and Greenock and the Glasgow. 
Paisley, Kilmarnock and Ayr. These railways were 


| to build jointly a line between Glasgow, Bridge-street, 


and Paisley. The former was then to be continued 
to Greenock, and the latter to Ayr and to Kilmar- 
nock. The Kilmarnock made the greater progress 
and a portion, i.e., between Irvine and Ayr, was opened 
first—on August 5th, 1839—and then from Irvine to 
Glasgow, including the joint line, on July 24th, 1840. 
The line from Dalry to Kilmarnock followed on Apri! 
4th, 1843, and the last section to be opened was from 
Irvine to Busby in May, 1848. An extension from 
Kilmarnock was made to Auchinleck on August 9th. 
1848. The Ayr and Girvan reached Maybole on 
October 13th, 1856, and Girvan on May 24th, 1860. 
The Ayr and Dalmellington was opened on August 
7th, 1856. The Glasgow and South-Western main 
line was brought into use thus :—Gretna to Dumfrie- 
on August 23rd, 1848; Dumfries to Closeburn, 
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October 15th, 1849; and Closeburn to Auchinleck 
on October 28th, 1850. Situated on the Glasgow 
and South-Western, between Auchinleck and Mauch- 
line, is the Ballochmyle Viaduct, which is 630ft. 
long, has six approach spans of 50ft. cach, and a central 
span of 181ft.—probably the longest masonry arched 
~pan in existance. The highest point is 157ft. 4in. 
above the river Ayr. 

The principal extensions of the first half century of 
:ailways for the chief Scottish companies were opened 
in instalments and- ¢ompleted as follows :—Cale- 
‘onian ; Lockerbie~Dumfries, on September Ist, 1863 ; 
\Wemyss Bay branch, May 15th, 1865; Methven 
junction, Perth—Crieff, May Ist, 1866 ; Edinburgh- 
(ilasgow direct, January Ist, 1869; Dunblane—-Tyn- 
trum, August Ist, 1873. North British: Billoth 
ranch, September 4th, 1856; Cowlairs—Bowling to 
vin the Balloch joint line, May 31st, 1858 ; Border 
Counties Railway—-Hexham to Riccarton, July Ist, 
1862; Hawick—Carlisle, August Ist, 1862; Morpeth 
on the North-Eastern), Reedsmouth (on the Border 
Counties), May Ist, 1865, with its Rothbury branch in 
November, 1870. Glasgow and South-Western : Dum- 
fries—Castle Douglas, November Ist, 1859; Castle 
Douglas-Stranraer, March 12th, 1861; Stranraer— 
Portpatrick, August 28th, 1862; Kirkcudbright 
branch, August 16th, 1864; Greenock branch, Sep- 
tember Ist, 1869; Newton Stewart-Garliestown, 
\ugust 2nd, 1875. 

The various sections of the Great North of Scotland 
were brought imto use as follows :---Elgin-Lossie- 
mouth on August 10th, 1852; Ferryhill to Banchory 
u September 8th, 1853; thence to Aboyne on Decem- 

ber 2nd, 1859: and to Ballater on’ October 17th, 
1866. From Aberdeen to Huntley was opened on 
September 19th, 1854 ; Craigellachie was reached on 
October 10th, 1856, and Elgin on December 23rd, 1858. 
‘he Alford, Macduff, Banff and Portsoy and the 
Peterhead branches were respectively brought into 
use in March, 1859, August, 1859, June, 1860, and 
July, 1862. From Craigellachie to Grantown was 
opened on July Ist, 1863, and thence to the Highland 
at Boat of Garten on August Ist, 1866. The Fraser- 
burgh branch was put into service on April 24th, 
1865. 

The first section of the Highland was from Inver- 
ness to Nairn on March 23rd, 1855, and it was ex- 
tended to Dalvey on December 22nd, 1857, to Elgin 
m March 25th, 1858, and to Keith on August 18th, 
1858. North of Inverness the openings were : 
lo Dingwall, June Ilth, 1862; Invergordon, March 
23rd, 1863; Meikle Ferry, June Ist, 1864; Bonar 
Bridge, October Ist, 1864 ; Golspie, April 13th, 1868 ; 
Helmsdale, June 19th, 1871; Wick and Thurso, 
July 28th, 1874. South of Inverness the line began 
at Stanley on the Caledonian, whence it was opened 
to Dunkeld on April 7th, 1856; to Pitlochry, June 
Ist, 1863 ; Forres to Aviemore on August 3rd, 1863 ; 
and Aviemore to Pitlochry on September 9th, 1863. 

The Aberfeldy branch was brought into use on July 
3rd, 1865, and the Dingwall-Strome Ferry on August 
19th, 1870. 


THe Imma RAmways. 


The history of the railways of Ireland is confused, 
full of detail and, generally, tedious, and so we intend 
only to give the particulars of the early years of the 
main companies. The opening phase was charac- 
teristic—the first line to be sanctioned was never 
built. It was to run from Limerick to Carrick, with 
a branch to Waterford, which was sanctioned by 
7 Geo. IV., c. 139, 1827. The first railway to be built 
in Ireland was the Dublin and Kingstown, authorised 
by 1 & 2 Will. IV., c. 69, 1831, and opened on Decem- 
her 17th, 1834, being extended to Kingstown Harbour 
in 1839, and to Bray on July 10th, 1854. The Ulster 
Railway ran from Belfast to Portadown. It was 
sanctioned by 6 Will. IV., c. 33, 1836, and by 8 & 9 
Viec., c. 110, 1845, was extended to Armagh. A re- 
markable feature of it was that the gauge was 6ft. 2in., 
which was that recommended by the Commission 
known as the Drummond Commission—on Railway 
Communication in Ireland appointed in 1836. But 
within seven years of the issue of this document the 
Commission’s recommendations were repudiated, as 
the Act, just mentioned, sanctioning the extension 
to Armagh, ordered the gauge of the Ulster Railway 
to be altered to 5ft. 3in., the same as that adopted 
for the Dublin and Drogheda. As other companies 
would benefit by the adoption of the same gauge they 
were to contribute to the cost, £19,246, of the altera- 
tion. The line to Lisburn was opened on August 12th, 
1839 ; to Lurgan on November 8th, 1841 ; to Porta- 
down in 1842 ; and to Armagh on March Ist, 1848. 

The Dublin and Drogheda—6 Will. IV., ¢. 132, 
1836—was a line between the points named and a 
hranch to Howth. The former was opened on May 
26th, 1844, and the branch on July 30th, 1846. 
From Drogheda to Portadown was built by the Dublin 
and Belfast Junction, and its last stage was completed 
on June 3rd, 1852. 

The Great Leinster and Munster 1 Vie., c. 104, 
1837—-was a line from Dublin to Kilkenny, 73 miles. 
Before it could be built the Drummond Commission 
report, already referred to, was issued, and as the 
route selected therein differed from that pro) by 
the Great Leinster and Munster Railway, the latter 
was limited to the route between Carlow and Kilkenny, 


Cherryville to Cork. The line was opened from 
Carlow to Bagnalstown on July 24th, 1848, and from 
Bagnalstown to Kilkenny on November 14th, 1850. 

The Act—7 & 8 Vic., c. 100, 1844—+sanctioning the 
Great Southern and Western, authorised the construc- 
tion of a railway of the hitherto unprecedented length, 
for Ireland, of 122 miles 21 chains. It was to run 
from Dublin to Cashel, 96 miles, with a branch to 
Carlow, 26 miles. Extensions to Cork and from 
Portarlington to Tullamore were subsequently autho- 
rised. The line was opened thus :—Dublin to Cherry- 
ville and Carlow on August 10th, 1846 ; Cherryville 
to Maryborough, June 27th, 1847 ; Maryborough to 
Ballybrophy, September Ist, 1847; Ballybrophy to 
Thurles, March Ist, 1848; Thurles to Limerick Junc- 
tion, July 3rd, 1848 ; Limerick Junction to Mallow, 
March 17th, 1849; Mallow to Cork, October 18th, 
1849 ; Portarlington to Tullamore in 1854. 

The first section of what was to become the Belfast 
and Northern Counries was the Belfast and Ballymena 
—8 & 9 Vic., c. 81, 1845. It had branches to Carrick- 
fergus and Randalstown. All were opened on April 
llth, 1848. 

Communication between Dundalk and Enniskillen 
began with a section to Castleblaney, opened on 
February 15th, 1849, and was completed with that 
from Lisbellaw to Enniskillen on February 2nd, 1859. 
From Londonderry to Enniskillen began with the 
Londonderry to Strabane section, opened in March, 
1848, and was completed with the Fintona to 
Enniskillen opened on September 19th, 1854. 

The Midland Great Western was authorised by 
8 & 9 Vic., c. 119, 1845, and under the charter the 
Royal Canal, which had cost £1,500,000, was pur- 
chased for £298,059. The railway was opened in the 
following order :—Dublin-Enfield, June 28th, 1847 ; 
Enfield -Kinnegad, December 26th, 1847 ; Kinnegad- 
Mullingar, October 2nd, 1848; Mullingar—Galway, 
August Ist, 1851; Mullingar-Longford, November 
8th, 1855. A branch off the Longford line at Inny 
Junction to Cavan was opened on February 8th, 1856. 
The Cork and Bandon was opened from Bandon to 
Ballinhassig on August Ist, 1849, and into Cork on 
December 8th, 1851. 

The Waterford and Limerick was brought mto 





New Italian Warships. 


For many years before the war Italian naval 
policy was directed to the maintenance of the balance 
of power in the Adriatic. For this reason the strength 
of the Austro-Hungarian Fleet was the standard by 
which Italy measured her own requirements. But 
with the fall of the Dual Monarchy, and its elimina- 
tion as a factor in the naval situation, Italian 
strategists are turning their gaze to the broader 
waters of the Mediterranean. At the Washington 
Conference three years ago Italy was allotted 
a ratio of capital ship tonnage equal to that 
of France ; but in neither country is any disposition 
shown to embark on the construction of heavy ships. 
It is to the crusier of high speed, the well-armed 
destroyer, and the submarine, acting in conjunction 
with powerful air forces, that both States look for 
the decisive blow to be struck in a future Meditar- 
ranean campaign. So far as can be gathered, they 
have not entirely lost faith in the battleship as a 
weapon of oceanic warfare ; but for operations in 
narrow seas they hold—-not unreasonably, perhaps 
the lighter and speedier craft to be preferable. This 
doctrine is reflected in the building programmes on 
which they are now engaged. ‘The French programme 
has already been dealt with in these columns. The 
Italian scheme is more limited in scope, but it is 
plain from official utterances in Rome that naval 
construction on a larger scale will be undertaken 
when the national finances permit. The number 
and type of vessels now authorised and the years in 
which they are to be laid down are as follows : 


1923-24 2 cruisers, 4 destroyers, 4 submarines 
1924-25 2 cruisers, 4 destroyers, 4 submarines 
1925-26 4 destroyers, 4 submarines 
1926-27 4 destroyers, 4 submarines 
1927-28 1 cruiser, 4 destroyers, 4 submarines 


In addition, a number of minelayers and other 
auxiliaries are provided for. 

All the vessels of the 1923-24 programme are now 
on the stocks, and we are indebted to the Royal 
Ministry of Marine, in Rome, for particulars of their 
design. Of special interest are the two cruisers, 
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use as follows :—Limerick~Tipperary, May 9th, 1848 ; 
Tipperary-Clonmel, May Ist, 1852; Clonmel-Fid- 
down, April 4th, 1853; Fiddown to a junction at 
Dunkith with the Waterford and Kilkenny. The 
first stage of the Belfast and County Down, 9 & 10 Vic., 
c, 87, was opened on June 26th, 1846, and, like 
the Maryport and Carlisle in England, has never 
absorbed or been absorbed by any other com- 
pany. The railway ran from Belfast to Down- 
patrick, and, with branches, was opened from 
Belfast to Holywood on August 2nd. 1848; from 
Belfast to Newtownards on August 6th, 1850; 
Comber to Crossgar and the Ballynahinch branch 
on September 10th, 1858; Crossgar to Down- 
patrick on March 23rd; 1859. It had one great dis- 
appointment— it had hoped to enjoy the benefits 
of the short sea distance from Portpatrick to Donagh- 
adee. The harbour at the former place proved, 
however, to be unsuitable, and Stranraer to Larne was 
chosen instead. The Cork, Blackrock and Passage 
was opened between Cork and Passage on June 8th, 
1850. 

The Waterford, Wexford, Wicklow and Dublin 
Railway Company was authorised by 9 & 10 Vic., 
ec. 208, 1846, to make a line from the Dublin and 
Kingstown to Waterford, and to lease the Dublin 
and Kingstown Railway. By 11 & 12 Vie., c. 29, 
the South Wales Railway Company was authorised 
to subseribe £250,000 towards the undertaking. This 
action was taken in view of a proposed steamship 
service between Fishguard and Wexford. The line 
between Dublin and Bray vid Dundrum was completed 
on July 10th, 1854, and that between Bray anil 
Wicklow on October 30th, 1855. 








THe Lxstrretion or Pertrroveem TEecHNoLouisrs.—The 
Institution's scholarship, granted to a student member of the 
Institution, who is completing the petroleum technology course 





as the Great Southern and Western—see below—would 
provide communication to Carlow from its line from 


at Birmingham University, has been awarde:l to Mr. Geoffrey 
Cotton. 





TRENTO AND TRIESTE 


Trento and Trieste, the first of which is being built 
by Orlando, at Leghorn, and the second by the 
Stabilimento Tecnico Triestino, at Trieste. They 
are the first cruisers designed within the limitations 
of the Washington Treaty as to displacement and 
armament, of which the dimensions and other 
features have been disclosed. Many ships of the same 
generic type are being built elsewhere—five in this 
country, two in France, and four in Japan—-but 
little is known of them beyond the fact that they 
will displace 10,000 tons. We believe, therefore, 
that the following description of the new Italian 
cruisers will be read with more than ordinary interest. 


Length on water line ain Moment ng 

Length between perpendiculars t. Tin. 

Breadth, maximum .. .. .. 67ft. 6in. 
18ft. 10gin. 


t,mean.. .. 

5 displacement 10,160 tons (1metric ) 

Displacement on trial= 10,980 tons (metric) 

Eight 8in, 50-cal. guns; twelve 4in., 

46-cal. A.A. guns; eight torpedo 
tubes in pairs 


Armament " 


Perhaps the most striking feature of the ships ts 
their great length, havinz regard to their compara- 
tively small tonnage. They are nearly 36ft. longer 
than our cruisers of the ‘‘ Raleigh” Class, which 
displace 9750 tons, and are as long overall as our 
battleships of the “Queen Elizabeth” class. Par- 
ticulars of their machinery are lacking, but to attain 
a spee:l of 35 knots the engines will have to develop 
at least 110,000 shaft horse-power, or 27,500 shaft 
horse-power per shaft. Their armour will doubtles< 
be of the lightest, and it is uncertain whether bulge~ 
are to be fitted. The main armament of eight 8in. 
guns is to be mounted in four barbettes, two at each: 
end of the ship. Twelve 4in. guns will form the 
sceondary battery. These will have high-angle mount- 
ings, but will also be available for horizontal fire 
against surface targets. No other warship built up 
to now carries such a formidable armament of anti- 
aircraft guns, though the growing menace of air 
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attack must soon compel designers to pay closer 
attention “#6 this’item of offensive equipment. The 
disposition of the twelve high-angle guns, as also 
of the main armament, is shown in the official dia- 
grams we reproduce. Two aeroplanes will be carried. 
They will be launched by the “ catapult,” which is 
seen just forward of the main mast... The four pairs 
of torpedo tubes will be mounted above water, in 
accordance with a practice which of late years has 
become almost universal, the submerged tube having 
fallen into disfavour for ships of great speed. Good 
seagoing qualities should be assured by the lofty 
freeboard, and the high command of the guns ought 
to enable them to be fought effectively in almost 
any weather. The general design impresses us as 
an excellent one, though it will probably be found 
that the scantlings have been kept rather light and 
protection reduced to a minimum in order to gain 
the high speed aimed at. The ships embody several 
of the requirements which Admiral of the Fleet 
Sir Doveton Sturdee, in a lecture on April 9th this 
year, laid down as desirable for future cruisers of 
the British Navy, viz., good seakeeping attributes 
“probably the most important "—guns mounted 
to height and manner as to be capable of 
effective use in most eohditions of weather ; a higher 
maximum speed than that of possible enemy battle- 
ships; powerful armament; ability to carry and 
launch two aeroplanes ; and anti-aircraft guns. 

Eight of the new destroyers are already under 
construction—Borea, Espero, Ostro, and Zeffiro, by 
Ansaldo, at Sestri Ponente ; Aquilone and Turbine, 
by Odero, at Sestri Ponente; Euro and Nembo, 
by the Societa Esercizio Bacini, Riva Trigoso. The 
leading particulars of these boats are as follows :— 
Length, 305ft. 9in.; breadth, 30ft. 2in.; draught, 
10ft. Sin. ; displacement, 1355 tons metrie ; speed, 
36 knots. Armament :—Four 4.7in. guns, six tor- 
pedo tubes. All are to be ready for trials by the close 
of 1926. The type, it will be observed, is very similar 
to that of our “ Modified Admiralty W ”’ class of 
destroyers. 

The submarines in hand number six, two different 
designs being represented. The first three—Giovanni 
Bausan, Marcantonio Colonna, and Vettor Pisani, 
on the stocks at the Cantiere Naval Triestino, Mon- 
faleone—are 223. lft. in length, 18ft. 9in. in breadth, 
draw 13ft. llin., and displace 805 tons. Their speed 
is to be 17.5 knots on the surface and 9 knots sub- 
merged. A 4in. gun is to be mounted, but the 
number of torpedo tubes is not stated. The second 
trio—Pier Capponi, Giovanni Procida, and Masaniello, 
under construction at the Cantiere Navale Franco 
Tosi, Taranto—are somewhat smaller, their dimen- 
sions being :—Length, 213ft. 3in. ; breadth, 2}ft. 4}in.; 
displacement, 780 tons. Their speeds will be 17.5 
knots above and 9 knots below water. One 4in. gun 
is to be carried, besides torpedo armament. The 
contracts call for delivery of all six boats before the 
end of 1926. 
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Higher Steam Pressures and 
Temperatures. 


We have received from the Natioradl BHléetric 
Light Association of New York a number of reports 
made by the Prime Movers Committee to the Con- 
vention of 1923-24. These reports are remarkable 
from the fact that they not only contain what may be 
described as general editorial remarks—by the Com- 
mittee—papers by experts and investigators, and 
précis of literature, but because they include brief 
statements by operating companies and by manu- 
faetarers. Amongst them we find one of exceptional 
interest on the use of high steam pressures and steam 
temperatures. It observes that “* to-day when higher 
pressures are spoken of, pressures of 300 Ib. to 400 Ib. 
are no longer referred to, as was the case not many 
vears ago ; pressures of this magnitude have become 
standard pressures, and the ficld covered by the term 
‘higher pressures” has been advanced to pressures 
over 500 Ib.” As a result the situation has mereased 
in complexity, for it is now necessary to extract all 
the steam from the turbine, re-heat it and return it to 
the turbine. _ Moreover, steam must be taken from 
the turbine at various points to heat the feed water, 
whilst in order to increase efficiency and decrease 
erosion moisture must be removed from the steam 
at. the lower stages. Hence, the plant becomes more 
complex, and it is still a matter of conjecture whether 
such plants will have desirable operating flexibility. 
For base load plants the problem is relatively simple, 
but for other plants “‘ the adoption of pressures much 
in excess of 350 Ib. with the accompanying auxiliaries 
required to attain the higher efficiencies striven for, 
may result in service difficulties or variable quality 
of service, due to the flexible operating characteristics 
of such a plant.’’ Yet the Committee feels that in a 
few years these difficulties will be overcome, and that a 
wider application of higher pressures to plants not 
falling within the category of base-load plants will be 
realised. 

From the statements made by operating companies 
on the general question, we take the following :— 
The Detroit Edison Company, when designing the 
Trenton Channel plant, decided that the steam tem- 
perature must not exceed 725 deg. Fah., and a pres- 





sure of 415 lb. per square inch was fixed by the 
boilermakers as the highest that could be used with a 
boiler drum of about 48in. diameter. On the other 
hand the Electric Bond and Share Company gives the 
following reasons for selecting a plant to work at 
350 lb. instead of 525 Ib.:— 

(1) Assuming that there are no unforeseen difficulties or 
expenditures called for by the higher pressure, a 525 Ib. plant 
would cost about 10 per cent, more than a 350 lb., which would 
increase fixed charges on energy output by at least 0,25 mills 
per kilowatt-hour. A 525 Ib. plant would save only 6 to 7 per 
cent. in fuel as compared with a 350 lb., which would mean about 
0.2 mills per kilowatt-hour, or less than the additional fixed 


charges. 
(2) The 525 1b. pressure involves a new development, with 
hiahh and 


the effect of such high temperatures was largely a matter of 
guesswork. 

Bronze rings and later nickel-bronze trimmings were used, 
but with unsatisfactory results, because the bronze rings exp i14- 
ing ata ter rate than the steel body, caused @ great con 

ressive force to act along the ring area, in turn resulting in 
oose seat rings, which are dangerous. It was a matter of . 
siderable research to find an alloy by which this difficulty ec. .\\4 
be overcome. 

Nickel-copper alloys were found to have the nearest cowfij 
cient of expansion to stee! of any suitable alloy, and it theres.) 
became a necessity for the Chapman Valve Manufacturing ©o,,,- 
pany to determine the most suitable alloy for its valves. 

onel metal at that time was found to be an alloy suita’ lo 
for this condition, because it was a natural alloy of nickel aid 
copper and the results of tests both physical and chemical }\, i 
proved its value. Its use, however, in cast form was limited 
¢ ot a number of difficulties involved, and discouragin, 





some uncertainty as to proper design and as to 
low cost operation. With the 525 lb. it is necessary to re-heat 
the steam, carrying it for that pur from an interstage 
opening of the turbine back to the boiler-room and again back 
to the turbine ; this involves large and expensive piping and the 
details of design and operation have not as yet been satisfactorily 
worked out. 

(3) The 525 lb. turbine seems to be primarily a base load 
machine, the method of operation sometimes recommended by 
the manufacturer being to change the steam pressure with the 
load ; this procedure apparently disturbs bleeding, re-heating 
and general turbine conditions as little as possible. It would be 
difficult to maintain a satisfactorily constant load on a machine 
of this size in connection with the power station under con- 
sideration. 

(4) The lower pressure plant would be simpler in general 
design and in operation. 

The Edison Electric Illuminating Company, of 
Boston, refers in its report to its station at Wey- 
mouth, which will contain two 32,000-kilowatt tur- 
bines, driven by steam at 375 lb., with a total tem- 
perature of 700 deg. Fah., and one 2500-kilowatt 
turbine which will take steam of 1200 lb. and exhaust 
into the 375 lb, system. The company is of opinion 
that the effect of temperature upon materials limits 
steam temperatures to 725 deg. Fah. With regard to 
efficiency, the company says :— 

While the turbine generator efficiency has a falling character- 
istie under these conditions, the Rankine efficiency has a rising 
characteristic. These two components produce an overall 
efficiency characteristic which rises to its highest point of 
efficiency at a pressure of 600 Ib. When capital costs are taken 
into consideration the pressure point of highest efficiency is 
reduced to 375 1b, For this reason the main part of the installa- 
tion is designed for 375 lb. pressure and future extensions of the 
plant can be made on this basis without undue complication if 
it later appears desirable. 

When the steam, however, is re-heated after having spent 
some of its energy in work, the losses due to entrained moisture 
in the early stages are largely overcome at high pressures and 
the turbine generator efficiency characteristic droops only 
slightly. The effect of this, combined with the fact that the 
Rankine efficiency is not much changed under these new con- 
ditions, is to produce an overall efficiency characteristic with a 
maximum point well above 1200 lb. pressure. 

The increase at 1000 lb. pressure proves to be very material, 
whether re-heating takes place at one or more intermediate 
a of the main turbine or in connection with the use of a 
high back-pressure turbine. With this increased efficiency in 
view a trial of high pressure with re-heat seems warranted for a 
base load plant, provided too much complication or excessive 
costs are not introduced. These conditions are met in a satis- 
factory way by the installation of the high back-pressure turbine 
which acts only as a reducing valve. 

Professor A. E. White, University of Michigan, 
presents a progress report on the “ Properties of 
Metals at High Temperatures,”’ in which he observes 
that the most important property is the proportional 
or elastic limit. He shows that plain carbon steels 
lose their proportional limit at a very rapid rate as 
the temperature increases. In fact, when compared 
with the alloy steels studied, their proportional limit 
falls off at a faster rate than the proportional limit of 
any of the alloy steels. The addition of manganese 
and nickel does not seem to assist the steels materially 
in maintaining a high proportional limit when the 
steels in question are subjected to high temperatures. 
Chromium seems to be of decided value. The drop in 
the proportional limit as temperature rises is much 
less in the chromium steels than in any of the other 
groups for which data are here submitted. This 
condition is true for the straight chromium, chromium 
molybdenum, and chromium vanadium steels. These 
steels, therefore, seem to possess valuable properties 
for high temperature requirements. 

On this part of the subject the manufacturers have 
a good deal to say. The Allis-Chalmers Manufactur- 
ing Company agrees that 725 deg. Fah. appears to be 
the limiting temperature at present, and it alludes 
to designs for 3000 to 4000-kilowatt machines using 
steam at about 1700 lb. pressure. Standard machines 
of 10,000 kilowatts and larger are now being propor- 
tioned for 400 lb. gauge pressure, with a temperature 
of 725 deg. Fah. The Babcock and Wilcox Company 
reports that it has supplied 256,000 horse-power of 
boilers for 350 lb. and over, and that boilers aggregat- 
ing 40,000 horse-power are being made for 650 Ib. 
The highest pressure for which it is building is 1200 Ib., 
and in connection with these boilers it writes :—‘' Few 
appreciate what it means to design and build high- 
pressure boilers of this sort for power plant conditions. 
It is easy to build a small boiler for any desired work- 
ing pressure, but when it comes to building a unit to 
give proper service in evaporating 150,000 lb. of 
water into steam, it is a much more difficult proposi- 
tion. The steel used in the drum conforms closely to 
that specified in the A.S.M.E. code for boiler plate, 
although of a somewhat higher minimum tensile 
strength, and the maximum allowable stress is taken 
at 11,000 lb., thereby corresponding to the figure 
specified in the code for a steel of a lower tensile 
strength and giving a higher margin of safety.” 

The Chapman Valve Manufacturing Company 
discusses the question from another aspect. It says : 

’ 

The extremely high temperature of superheated steam changes 

the physical characteristics of various alloys, but until recently 





to the utmost on account of the prevalence of imperfections a: 

rosity which were not discovered until the castings, machin«:|, 
Rnished and assembled in valves, were tested under hydrosta: 
pressure, when the porosity would be revealed. 

It therefore again became necessary for the company throu 
its research department to develop an alloy having all 1 
properties of mone! metal without its bad features, and it w 
after years of metallurgical research that an alloy was develop. | 
for use in valves that had all the required properties, such . 
low coefficient of expansion, physical properties near to those 
steel, and especially good properties at elevated temperatur 
without the various sources of defects that existed in mor 
metal. 

It was found that this alloy had properties more valuable th. 
originally contemplated, which brought it into a field whe 
formerly unsatisfactory results were obtained. 

This alloy, which is known as Davis metal, is in itseli a nicke 
copper alloy, and has recently been added to the Chapman lin 
after years of successtul tests both in laboratory and in fie! 
service, as to its non-corroding mn garb pre. its capacity to resi«t 
the erosive action of hot gases, its low coefficient of expansio: 
its low heat conductivity, its high strength and elastic limi 
especially at elevated temperatures, and ite bright finish an 
ability to resist oxidation, 


It gives the following table showing the relativ: 
properties of Monel and Davis metals : 


Comparison of Physical Properties of Davis Metal and Mon 
Metal. 
Davis metal. 
40,000 


Monel metal 
in, 32,000 
‘ah., 


Elastic limit, Ib. per aq. 


Elastic limit, 1000 deg. 
Ib. per aq.im... 5. -; 
Ultimate strength, Ib. per 


35,400 25,550 


sq. in. wall wd seat bs 67,000 63,000 
Ultimate strength, 1000 deg 
Fah.,.lb. por sq. in... 
Coefficient of expansion, per 
Ph ies ..0:, s¢. es 
Thermal conductivity 


60,300 49,560 

0. 00000870 

ths that of 
copper 
8.836 
0.319 


0. 00000799 
' /_ that of copper 


8.751 
6.316 
Both can be bent 
nearly double 
120 Brinell 
Both equal to 
steel 
24,000,000 22,000,000 to 
* 23,000,000 
Melting point, deg. Fah. 2,450 2,480 


The Heine Boiler Company holds the view that for 
some time to come 400 Ib. pressure with a temperature 
limit. of about 650 deg. Fah., will prevail as the use of 
higher pressures ‘‘ involves exceedingly high first cost 
of installation and greatly increased maintenance and 
care in operation.” It feels sure that for pressures 
from 600 lb. upwards a boiler entirely different from 
the present generally accepted types must be de- 
veloped. “ With relatively thin plates the material 
is subjected only to simple tension, but in the thicker 
plates the so-called hoop-tension becoraes of major 
importance.’’ The Power Speciality Company says it 


believes that bleeding turbines for heating feed water has 
distinct and unquestionable advantages, but that it can 
very easily be carried beyond the point of commercial worth, 
and that before it will be profitable to carry bleeding much 
beyond the point required to give water temperatures of 200 deg. 
for 400 Ib. pressure, the efficiencies of air heaters will have to be 
much higher than they are at present and the cost less. 

Theoretically, with an intinite series of bleodings, and starting 
with 400 lb. pressure and 700 deg. throttle temperature, the 
increase in efficiency from bleeding at 200 deg. to bleeding at 
300 deg. is approximately 3.5 per cent. In an actual instalia- 
tion with @ limited number of bleeding stages and with the 
efficiency of the turbine taken inte account, the increased 
efficiency realised cannot be much more than 2.5 per cent. Tf, 
therefore, the power produced from a boiler absorbing a given 
amount ot heat with the feed water entering at 200 deg. is taken 
as 100, the power produced with the feed water heated to 
300 deg. would be 102.5. If the feed water were heated to 
300 deg. by an economiser, the power produced would be 109. 
pe rs a an air heater, to equal the economiser installa- 
tion, would have to heat air so as to effect an increase in steam 
production of approximately 6} percent. This would correspond 
to a reduction of the flue gas temperature passing through the 
heater of-roughly 200 deg. Since modern mstallations are 
showing a OO, loss of at least 2 per cent. between the furnace 
and the outlet of the boiler, and since, further, the weight of the 
flue is increased over the weight of the air by the weight 
of the fuel burned, it seems impossible to anticipate that the 
weight of the air heated can exceed 80 per cent. of the weight of 
the gases cooled, and consequently to effect the cooli of 
200 deg. in the flue gases the air must be heated at least 250 deg.. 
which corresponds to a temperature of the air entering the 
furnace of approximately 350 deg. An air heater for this service 
must consequently be compared with an economiser for @ tem- 
perature rise of from 200 deg. to 300 deg., and as matters now 
stand the air heater would be the more expensive piece of 
apparatus, particularly if the economiser is given credit for the 
inerease in the peak load capacity it gives to the boiler plant 
as represented by the difference between 109 and 102.5. 

The Westinghouse Electric and Manufacturing 
Company says— : 

Unless means are available to utilise high pressure in turbine 
elements with nearly as high an engine effiviency as with lower 
pressures, the use of steam at more than 400 lb. or 500 lb. pres- 
sure cannot be justified. 

It is believed that good efficiency may be secured at the high- 
pressure end of a turbine, but unless a large proportion of the 
moisture may be extracted from the low p ‘e end, p es 
beyond 300 Ib. or 400 Ib, must be accompanied with re-heating. 

e use of re-heaters will necessitate the use of a special 
governing device to control the re-admission of steam to the 
turbine and prevent overspeeding in case of sudden reduction of 
load 


Specific grayity .. .. . 
Weight per euhie inch, Ib... 
Toughness .. .. «. ¢. 
Hardness 110 Brinell 
Rigidity 


Modulus of elasticity 





Steam entering the turbine at high pressure but with limited 
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temperature will become wet before reaching the exhaust. 
As a consequence of the pr of ist the turbine per- 
f ace will be adversely affected and the blade deterioration 





— wed. By re-heating the steam at some stage of its expan. 
sion the formation of moisture is prevented, a dry cycle is 
obtained and Cae rep ome improved. ‘Lhe most favoured 
method of re-heating is to pass the steam after partial expansion 
in the turbine back to heater elements installed in the boiler 
setting wherein its ternperature is raised to approximately its 


initial amount. ‘The steam then re-enters the turbine at a lower 
stave and is expanded to its final temperature. 
With the steam pre-heated there is a possibility of loss in 
economy due to an increase of heat dischar to the con- 
.er. The pressure arid temperature to which the steam is 
10 re-heated are the factors which determine the gain which 
be weoured by re-heating. This gain may be offset by the 
eased beat that is rejected to the condenser in the exhaust, 
ch under certain conditions may result in actual loss in over 
ll efticiency. It is felt that in order to obtain the greatest over- 
improvement the steam should be re-heated at a stage where 
the heat drop is about one-third of the total adiabatic heat drop. 
For units of more than one cylinder the high-pressure turbine 
ix designed to exhaust the sfeam at the pressure which will 
w the maxitnum re-heat gain, exeept in the case of a bigh 
sure turbine added to an existing station and exhausting 
, pressure corresponding with the inlet pressure of the old 
turbine, under which circumstances the re-heat pressure will be 
‘ suine as the inlet pressure of the old turbines. 


pre 


rom this survey of the whole subject it would 
appear that American engineers are not yet generally 
prepared to accept pressures much in excess of 400 tb., 
although higher pressures are being employed in 
several instances. The temperature-+limit is more 
detinite, and it is clear that until some new metal is 
introduced it is in the neighbourhood of 700 deg 
Fal Re-heating and bleeding for feed heating ar: 
standard practice for high-pressare plants. 





Research Laboratories at a Cable 
Works. 


lus value of research in the electrical industry 
i, a matter to which we have often alluded. There 
hus been a tendency, we fear, for electrical 
nanufacturers to go on working on well-established 
lines without taking very drastic steps to ascertain 
whether their processes can be improved or whether 
their products conform in all respects with modern 
requirements. To-day, however, firms that neglect 
research rum a grave risk of being outdone by their 
competitors, who have recognised that progress has 
changed conditions, and that things that they have 
been in the habit of producing will not necessarily 
serve in the future. The ever increasing demand 
for electricity is giving rise to problems which did not 
present themselves in the past, and firms that do not 
attempt to grapple with those problems cannot hope 
to survive. 

If electricity is to play the part which has been 
allotted to it, no pains must be spared to cheapen 
and improve electrical equipment, especially that 
associated with transmission and distribution, for it 
is an established fact that cheap electricity is not 
solely dependent upon the economical operation of 


belonging to some of the large electrical firms in 
America. We are still behind other countries ‘in 
this respect, but thé conditions, we are glad to find; are 
undoubtedly improving. To the steadily increasing 


number of electrical firms that are paying seérious | 


attention to research, W. T. Henley’s Telegraph 
Works Company, Limited, of Gravesend, Kent, can 
now be added. Research is no new thing to this 
particular concern, for cable making has always 
presented a number of interesting problems which 
can only be solved by investigation, but within the 
past few years conditions in the electrical industry 
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departinent, considerable. economies are secured, 
for not only is the production work left wndisturbed 
by experimenters, but'men who are specially traimed 
to observe the connection between cause and effect, 
and with time to watch all the factors, can curry 
out an investigation much more satisfactorily than 
forémen and others who afte connected with the 
factory and who have little spare time at their dis- 
posal to investigate special problems. 

Besides the work of testing materials and investi- 
gating processes, another important function of the 
laboratories is the compilation of technical informma- 
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FIG. 1--RESEARCH LABORATORY OF HENLEY’S TELEGRAPH WORKS COMPANY 


have called for a much more thorough form of re- 


search, and for a special department for carrying | tions. 
Consequently about three years ago devised, which enables information to be looked up 


out the work. 
the firm took steps to get out a new and much im- | 
proved scheme, and a very fine laboratory equipped | 
with all the best appliances for investigating matters 
in connection with the manufacture of cables has 
been erected. 

The activities of the department are so divergent 
that it is difficult to summarise them, but roughly | 
speaking, most of the time of the staff is taken up in 
investigating questions relating to raw materials, | 


| 


tion from the researches and from various publica- 
An elaborate system of indexing has been 


and disseminated to other departments of the com- 
pany and, if necessary, to customers, in the quickest 
possible manner. The solution of customers’ prob- 
lems is a task which the company very frequently 
undertakes, and the service, which covers problems 
of a very varied kind, is highly appreciated. 
Whilst realising the value of academic research, it is 
considered better to concentrate on work that is of 
immediate practical value. 
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supply business has necessitated the adoption of 
pressures which were not dreamt of in the past. 
lu time to come other radical alterations will in all 
probability be necessary, and it behoves all who 
desire to see the electrical industry progress to 
endeavour to discover what can be done to improve | 
our present. methods. 
_ It always gives us pleasure to hear of firms that 
iwve made arrangements to undertake serious re- 
earch, and it is indeed satisfactory to discover that 
the number of firms that are giving attention to 
this matter is increasing. The opening of the large 
electrical laboratories at Wembley in 1923 was, in 
our opinion, an event of paramount importance, 


information. High-class cables obviously cannot’ be 


produced without high-class raw materials, such as 
copper, paper, oil and rubber, and consequently 
to a large extent the laboratory apparatus is designed 
for testing the quality of materials and for finding 
new and better materials than those which are com- 
monly employed. Considerable attention is now 
paid in the laboratories to the details of processes, 
and there is complete co-ordination between the 
research and works staff. 
ever, the company aims at making production a 
routine procedure, experimental work being confined 
to the research department. 
who is at the head of the laboratories, 


As far as possible, how- 


Mr. Percy Dunsheath, 
contends, 


for up to that time there were no electrical research | and most engineers will, we think, be in agreement with 
laboratories in this country comparable with those | him, that by confining research work to a special 


building is a two-storey steel and brick stracture 
with a ferro-concrete floor and a flat roof, the total! 
area available for all purposes being 14,000 square 
feet. The power supply for the laboratories is 
brought into the building at a pressure of 6600 volts 
and with the aid of a rotary converter and a flexible 
arrangement of switchgear and circuits the variouy 
laboratories are supplied with three-phase current at 
a pressure of 440 volts and djrect current at pressures 
of 250 and 500 volts, whilst from a I10-volt, 8v0- 
ampére-hour battery any pressure between 2 and 110 
volts can be obtained in any room. 

The low-tension laboratory—a view of which is 
given in Fig. 6 on page 614~- contains four galvano- 
meter sets, the instruments standing on brick pedestals 
carried down 6ft. to a chalk foundation, There is a 
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dielectric resistance, testing set for cables, &c., a 
special dielectric resistance testing set for oil and com- 
pounds, a rotary viscometer, a sphere viscometer, an 
eleetric breakdown testing ap us for pressures up 
to 50,000 volts, and a low resistance bridge. Dielectric 
resistance, breakdown and viscosity tests are made on 
every consignment of the impregnating compounds 
which reach the works, and for each of these tests 
special apparatus has been devised. 

The method adopted for measuring the conduc- 
tivity of copper is of special interest. Because of the 
difficulty of obtaining the correct. dimensions of a 
bent and twisted copper rod, which is the raw mate- 
rial for wire, the ordinary method, which involves 
an exact knowledge of the dimensions, is tedious. The 
method adopted, thérefore, is” that by 
the American Bureau of Standards, which only 
involves the measuring of the temperature-coefficient, 
from which the conductivity is deduced. For making 
the test a Kelvin bridge is employed and the rods 
are slipped into simple clamps under heated oil. The 
potential points for the bridge consist of clips which 
are applied anywhere on the rod. The test is quite 
simple and straightforward, for the trouble of finding 
the dimensions of the specimen is avoided. For 
cirect-current tests there is a primary battery, from 
which any pressure up to 1000 volts can be obtained} 
an equipment for carrying out rating tests on 
switches and cut-outs, and equipment for testing 
telephone cable. A small workshop, as shown in 
Fig. 2, has been provided for making special apparatus 
needed for research. In ‘this shop there are two 
lathes, a shaper, three drilling machines, circular 
and hack saws, grinding and polishing machines, 
and a forge and bench equipment. 

Obviously, when undertaking research work relat- 
ing to factory processes, it is often essential to carry 
out experiments on a smaller scale than would be 
possible in the factory. To test a new impregnating 
compound jn the factory, for instance, would possibly 
involve the use of from 10 to 20 tons of material. 
Small tests with, say, a gallon of the material, would 
not justify full-stale manufacture, atid inorder that 
something between test tube and full-scale @xperi- 
ments may be made, a special laboratory hag been 
provided for works processes and experiments on a 
small seale. Machines for any particular investigation 
that may be on hand are brought into this laboratory 
as required. In this laboratory a simple hydraulic 
tester has been installed for various kinds of tension 
and compression tests, and with its aid a longitudinal 
pull of 100 tons can be applied to a piece of submarine 
cable. Two other machines worthy of mention are 
the Schopper tensile tester and a paper tearer. 
The former, which is a standard machine for testing 
cottons, rubber, twine and fine wires, has recently 
been used for applying compression tests to tennis 
balls, which are made by the company in a separate 
factory adjoining the cable factory. The tearing 
tester, which is a very simple machine and scarcely 
calls for description, is used to determine whether a 
tearing test is a better criterion of the qualities of a 
paper than the tensile strength test. In the same 
room a piece of apparatus has been installed for 
demonstrating the action of fibres on the breakdown 
of oils. This apparatus shows very clearly how the 
presence of fibres in oil may produce breakdown. 
The fibres collect between two spheres subjected to 
a high potential. They come together in the 
electrostatic field, and the good insulation afforded 
by the oil in the gap is ultimately destroyed. 

The microscopic examination of materials used in 
the manufacture of cables is, of course, of consider- 


able importanee, and it is not s ising to find very 
claborate miicroseopie and equipments 


photogra 
in these new laboratories. An e 
is kept constantly employed examining and) 
the micro-struetures of papers, lead, copper, 
forth. Im eonnection with the Hepa mb lead 
sheaths, the surface is polished and with 
-pecial reagents, and the erystal formation is thus 
brought out very clearly. In the ; 

shown im Fig. 9 on page -6) 

of acceptance tests on raw mat 
materials during 








tions required in pcg rch investigations. 
In the lay-out of these ratories one or two special 


features have been introduced. The reagent rack, 
for instanee, has been run parallel to the main bench, 
and between that bench and a subsidiary bench, so as. 
to be accessible on both sides. A small 

with furnaces of various kinds has been provided for 
heat treatment. In the rubber laboratory—-shown 
in Fig. 5 on page 614—-there are experimental 
rubber rolls, a vuleaniser and the accessories necessary 
for making up experimental batches of rubber or 
gutta-percha test samples under controlled” con- 
ditions. 

The high-tension laboratory—shown in Fig, 7 on 
page 614 —is one of the most interesting departments 
from the point of view of electrical engineers. It is 
eyuipped with a complete modern testing plant for 
the measurement of dielectric losses and, for the 
application of high-voltake tests to finished lengths 
ot cable. A 225-kilovolt-ampére three-phase. 550- 
volt motor alternator, operating in conjunction, with 
three regulating transformers, supplies the primaries 
of three 500/125,000-volt single-phase testing trans- 
formers, which are insulated for 250 volts to earth, 


and so |. 


210,000 volts, .or a single-phase test, 375,000 volts, 
can be earried out. In the design of this plant several 
novel features haye been introduced, The voltage 
regulator of the high-tension transformer, for instance, 
is automatic in action, the driving motor being con- 
trolled by a series of push buttons in the instrument 
room. Experience has shown that in carrying out 
breakdown tests the actual rate of the increase in 
voltage is of great. importance, and in designing this 
new plant arrangements were made to enable the 
voltage to be raised at four different rates. 
In order to economise head room as much as 
possible, and to enable the terminal connections to 
be changed with ease, the main transformers are 
placed in a pit 10ft. deep. Lagged water tanks, 8ft. 
deép, enable tests to ‘be carried oution dram lengths 
of cable at temperatures up to 90 deg. Cent. 

Finally, we should mention that the general tech- 
nical information relating to the company’s activities ix 
filed in a library, which also sérveg as a conference 
room, and is equipped with a projecting lantern and 
a@ permanent screen for lecture purposes. 
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The Flettner Ship. 


Art the recent meeting of the German Institution 
of Naval Architects, Herr Anton Flettner read a 
paper, entitled ‘The Application of Aero-dynamical 
Knowledge to the Wind Propulsion of Ships,” of 
which we present a summary. 


which had been made to improve the wind propulsion 


large plane by means of a small one. Experiments 
conducted in the Géttingen wind tunnel had shown 
that by using a rigid metallic profile of the requisite 
shape, fitted with a moveable tail piece, a propulsive 
efficiency greater by 50 to 60 per cent. than that of a 
linen sail might be anticipated. But in view of the 
difficulty of constructing really large planes of that 
kind, other methods of utilising the wind were sought 
pafter. Professor Prandtl, for instance, proposed to 
increase the efficiency by drawing off part of the inert 
frictional layer which formed in the immediate vicinity 
of the plane; but there, ‘too, difficulties of construc- 
tion were met with, having regard to the behaviour 
of the planes when a sudden storm or hurricane arose. 
The possibility was next considered of artificially 
creating circulatory air currents through the agency 
of symmetrical planes fitted to the ship rigidly and 
immovably, the ship being steered by varying the 
directional flow of the artificial currents. The idea 
of using as sails rigid planes, round which a skin or 
membrane revolved, was also considered, particularly 
after studying Professor Féttinger’s work, “* New 
Principles for the Theoretical and Experimental 
Treatment of the Propeller Problem ”’ ; but in view 
of the necessity for having mechanical power for that 
purpose, the idea was not at that time proceeded 
with. Meanwhile, investigations had been set on 
foot at the Géttingen Experimental Station to deter- 
mine the strength and nature of the currents which a 
rotating cylinder encounteréd in a lateral wind. 
These currents had been the subject of a report in 
1853 by Professor Magnus, of Berlin, in his work 
“On the Deflection of Projectiles.” He had dis- 
covered that a projectile set spinning by discharge 
from a rifle barrel became subject to the influence 
ind i i y its axis ceased to move 


and ing investigation of the “ 
” was made at the cost of the ny. 
The “ Magnus effect” is explained by the fact that 
@ wind blowing against a motionless cylinder and 
symmetrically playing about it, is so influenced when 
the cylinder begins to rotate that the friction of the 
cylinder surface draws the wind with it. Hence, there 
follows a deflection of the off-flowing wind governed 
by the direction of rotation ; and in the vicinity of 
the cylinder surface, where the direction of the wind 
and that of rotation are in accord, reduction of pres- 
sure results, while increase oi pressure is set up in the 
reverse direction. The sphere of reduction exceeds 
that of increase very considerably. 

A phenomenon observable in all phases of the 
technique of wind currents is equally evident here, 
namely, that the low-pressure side is by far the 
more important, and special attention must, there- 
fore, be paid to the possibility of improving this 
decrease of pressure. The, pressure distribution 
shown. in the sketeh——occurs when the ratio of wind 





so that by suitable grouping a three-phase test at 





velocity to circumferential speed is between | : 3 and 


1:4. The distribution of pressure indicates approxi- 
mately the results to be expected from the direction 
and force of the propulsive power derived from the 
Magnus effect when it is applied to the eylinder, 
and, therefore, to the ship on which the cylinder js 
erected. When deterrnining the force of the driving 
power it was found to be very important to fit discs 
at each end of the experimental cylinder in order to 
prevent the counter pressure from eseaping past the 
ends without having exerted its power. Such cise. 
were accordingly fitted to the rotors of the Buckay 
—-see the illustration in our last issue. It was further 
ascertained that the driving power was dependent 
in very large measure on the relation between cir- 
cumferential speed and wind velocity. When this 








Herr Flettner began by recounting the attempts | 
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of ships by applying the pritciple of directing a} 


relation is unity, wind pressure,and propulsive ener, 
are equal ; when it is two, the driving power is fi 
times greater than the wind pressure, and it becom 
nine times as great when the circumferential spe: 
undergoes a four-fold increase of the wind spee«| 
but from this point onward the ratio remains pra: 
tically unaltered. Consequently, not even a hurr 
cane would add much to the power of propulsion 
for in that case the ratio between circumferentia! 
speed and wind velocity would approach unit) 
The driving power would thus be less even than that 
exerted by the masts and rigging of a sailing ship in 
a hurricane, whilo, on the other hand, the pressure 
exerted against the motionless cylinder would tx 
considerably lower than the driving power. Thi- 
result would have a most favourable effect on thx 
stability and general behaviour of the rotor ship in 
a storm. 

Compared with the propulsive power of ordinary 
sails, that of the Flettner cylinder is about eight 
times as great, so that the surface area of the two 
cylinders need be only one-eighth that of a sail of 
corresponding value. Furthermore, the reduction in 
driving power caused by a change in the ¢irection 
of the wind is mueh less with the cylinder than wit! 
sails. The Buckau, for example, can sail within 
about 30 deg. of the wind. 

The reconstruction of the Buckau as a rotor ship 
was undertaken at the Germania yard, Kiel. The two 
driving towers, 15.6m. in height and 2.8m. in 
diameter, have covers of 1 mm. steel plate. Each i+ 
supported on a stout pivot, extending 1.5 m. below 
and 13m. above the deck. They are ted by 
two reversible direct-current motors of 11 kilowatt. 
220 volts, driven by a 45 horse-power Diesel engine 
The stability of the ship was greatly improved by it~ 
reconstruction, for the heavy weights formerly carric:| 
above deck level have gone, the built-in rotor 

lighter and having a lower centre ©) 
x pl system Se teks bly simple 
wiivels situated on the bridge control tl 
mi @nd speed of rotation of both cylinder 
the forward tower ceases to revolve, the shi): 
the wind ; tacking is effected by bringin: 

the after tower to a standatill. Té drive the shi): 
towers are rotated clockwise from |! 
hen they are rotated in the opp 

i astern. Turning an 
= be executed without seeing 

—as she would do if under sx: 
povien still continues to drive he 


have shown that the tower- 
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‘do not cause the ship to roll heavily, nor is thet 
rotation affected by rolling or pitching movement-. 


On the contrary, every expectation based on the 
experiments at Géttingen with this new method of 
wind propulsion has been fulfilled. It is, therefore. 
well adapted to serve as an auxiliary means of pro 
pulsion for mechanically -driven ships, since by turning 
to profitable account the power of the wind it enable< 
a large saving in fuel to be effected, thus contributing 
to economy in the operation of shipping. 

The paper was illustrated by a film, depicting 
various stages in the development of the rotor ship. 
experiments at the Gottingen and Hamburg exper! 
mental stations with cylinders turning in air and 
water, and scenes frota the trial trips. 








Tue pig. iron output of Canada for tho first threo 
quarters of this year was 518,860 tons, and that of steol 


amounted to 581,711 tons. 
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Letters to the Editor. 


do not hold ourselves responsible for the opinions of our 
c ents.) 


THE FUTURE OF THE LOCOMOTIVE, 


in, ~May I venture to say with what surprise and sorrow 
| have perused the extraordinarily worded editorial under the 
above tithe which appears in yourissue of 14th inst. 7 

\ our digest of the situation will doubtless be read with great 
interest, appearing as it does in Tux Enooxeer, probably the 
heat known advocate of the normal steam locomotive. In par 
ticular, your wholesale denunciation of the British locomotive 
building industry must be grateful reading to continental 
neers, and they must feel amply rewarded for their recent 
participation in the German Open-air Station Exhibition of 
what were, as regards novelties, practically untested loco- 


ui ves 
the ehief mechanical engineers, of our railway companies 
d no apologist, aud they are quite capable, should they care 
«, of answering from their point of view your diatribe. 

have not failed to nete your special reference to our 
hit of a geared turbine-condensing locomotive, of which you 
, no one knows anything of its value.” We quite frankly 
nuit that we deliberately elected"to lose six months’ valuable 
toe. ino wheh we might have put our engine through « series of 
ov permental trials, We did se, ewing to our anxiety to make a» 
outstanding contribution to the British Empire Exhibition 
it: only at the end of these six months that the German builders 

1.0 put anything “ on the read,” 
You refer to “ The Recket.” It is interesting to recall that 
that engine was constructed with the prospect of winning a 
ium given by the Liverpool and Manchester Kailway 
pany, with the further provision that the engine would 
iccome their property at a stated price, if satisfactory results 
were attained, The results were not merely a “ Stephensen 
vn. but the werkd.wide awakening of railway progress. Where 
the corresponding entouragement given by railway companios 
day to foster invention in the country that produced “The 


a . ; 


ance ' 4 AO J TPM i 
—_ ar se a 
on ae " Sy ie 
rs & ee Se 


set against the Liungstrém, the Zoelly and the Lomonessoff 


engines.”’ 

The Ramsay is perhaps the best known turbo-condensing 
locomotive which has been built in Britain, and much careful 
research and development, extending over a long period, has 
been carried out under the direction of the writer on this inter- 
esting machine. 

The engine, obviously, can only be regarded as an experi- 
mental one, although its capacity for dealing with traffic under 
ordinary every day conditions has been fully established. 

The eminently satisfactory results and the valuable data 
obtained, which up to the present have not been published, 
have enabled designs of turbo-condensing engines of a greatly 
simplified character to be produced which, without being guilty 
of undue optimism, it can be predicted with confidence will 
vive performances equal t6 these of any of the continental 
engines operating on the turbo-condensing system. 

= Georce F. Jones. 
Londen, November 22nd. 


Sin, —~However much your readers may deplore the prophecy 
contained in the concluding sentences of your leading article 


on the subject above, their observation of current events must | 
lead them to entire agreement with you as to its probable | 


fulfilment 

In answer to one of your questions, I predict that compressed 
air will be the medium of trans«mission in the internal combustion 
locomotive of the future. | make this prediction on the simple 
basis that, compressed air properly used is a more efticient 
medium of transmission than electricity can possibly be, and the 
weight of the apparatus will be less for equal power at the rails. 

Taking the case of the German-built main-line internal com 
locomotive with electric which you 


bustion transmission, 


illustrated, the highest thermal efficiency recorded is 27.4 per | 


cent. at the rails. The Diesel engine of that locomotive, like 


the other Diesel engines built by the same firm, will give a | 


thermal efficiency of 35 per cent. at its crank shaft coupling. 
Consequently, the clectric transmission efficiency is only 78,28 
per cent. 
In your igsue of January 12th, 1912, you illustrated a design 
Vot-am internal combustion locomotive with compressed air 
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duced in the experiments” described. They{do not, however, 
occur in practice under normal circumstances ; when they do, 
tools are often Jeft in the bore owing to joints slacking off. 

Mr. Hayward seems to have entirely ignored the action of the 
swivel, the purpiose of which is to méintain the direction of rota- 
| tion of the string of tools clockwise or right-handed. The 

sequence of action of tools in the bore is as follows : 

(1) As the tools are lifted off bottom the two members of the 

| rope swivel are, to all intents and purposes, locked together 

owing to the relatively small surfaces in contact oger whicli 
the load due to the weight of the tools is distributed, and the 
right-handed tendency of the line is transmitted to the tools, 
which therefore rotate clockwise. 

(2) At, or near, the top of the stroke the inertia of the tools, 
owing to their vertical motion, throws the load off the swivel, 
the spindle of which is then free to follow the left-handed twist 

| ef the line caused by its release from the load of the tools, which 
oceurs just before reversal of movement takes place in the 
walking beam. So far, it will be noted, every tendency ix to 
| tighten the right-handed tool joints. 

(3) On the downward stroke the line is again loaded, though 
to a lesser degree, and a clockwise tendency is again inmparter 
to the tools. 

(4) Tools strike bottom while rotating clockwise and inertia 
ot drill stem, jars and swivel tends to tighten joints, if these are 

| right-handed. 

At will thas be seen that a left-hand Jay line can haye no other 
| effect than to tighten right-hand tool joint«. 

| ‘The above description is true only in a “ 
a good “ gait” on the drilling rig ; tools may unscrew in a foul 
hole, or when running “ tight,” and the moxt usual catise of 
unscrewed joints is “ burring ” of the swivel members, or the 
presence of fine sand, both of which cause jamming and prevent 
the swivel from rotating, thus causing the string of tools to 
| oscillate about their axis instead of rotating constantly in one 
direction. 

| Mr. Hayward is probably aware that the cup on the bottom 
F the ordinary clack valve bailer has a left-handed thread, 


clean * hole and with 


while a right-handed “ sand line” is usual practice ; hence a 
bailer held fast at the bottom of the bore by its cup ca orally 


be released—at the sacrifice of the cup—by “surging” con 








age = 4 ‘ Bi. “ * | 





THE NORTH BRITISH 


Rocket 

viuranteeing purchase of new types of locomotives —among 
them, probably, some of those towhich you have so prominently 
vferred 

This company in the past designed and built on its own 

tative, and at its own cost, the first steam turbine-condensing 

etre locomotive, and a British syndicate produced a develop- 
nent of this turbme condensing electric locomotive (at—it is 
uick--a« cost of about £70,000), and now we have ourselves 
leigned, built and exhibited a geared turbine condensing 
comotive, and The Ewotseer dismixes all these and other 
Britich efforts with the remark thatewe “ have actually nothing 
t et im the balavuee against the LjwogetrGém, the Zoelly 
tnd the Lotmoneossefl engines.” 

| ean assure vou the only question that cecesionually arses 
cur minds in this connection ix whether this company was 
jtetatied an undertaking, without vutede encouragement and 
ipport, such heavy expenditure in order to effect, if possible, 
radical thermal and mechanical improvements in the locomotive 
us at present operating the traffic on our railway systems. 

| enclose a photograph of the claborate testing plant which 
we have specially installed at our works for testing our geared 
turbine locomotive. 

Hven. Rerp. 


Glasgow, November 24th. 


Sin,->Referring to your article on the “* Future of the Loco- 

tive.” which appeared in your issue of the 14th imat., and 

irticularly to the last paragraph calling attention. and rightly, 

0, to the smal! part which Great Britain is playing in the 

levelopment of the locomotive: As oné who has taken an 
«tive interest for some years in this branch of the transport 
problem. perhaps L may be permitted to offer a few remarks. 

The slowness of the progress in this country is due principally 
'v two reasons ;—(1) The difficulty of obtaining financial support 
to carry out research ; and (2) to the apathy and, perhaps, to 
the inherent conservatism of locomotive engineers where de- 
partures from conventional lines are concerned. 

The present-day systern has held ity position because uf its 
<unplicity and mechanical reliability, but develepment, along 
the present lines is undoubtedly nearing its end and especially 
where larger powers and greater economy are desired, 

Perhaps more research has beon carricd out in this country 
than is commonly supposed, and I would like to be allowed 
to correct your statement that “we have actually nothing to 


LOCOMOTIVE COMPANY'S ENGINE TESTING 


Since that date a simpler and still more 
efficient method of using compressed air has been devised for 
locomotive purposes. The exhaust gases from the internal com- 
bustion operated air compressor are used to generate steam 
from water heated to steam temperature in the jackets of the 
internal combustion cylinders, and the steam is superheated by 
mixing with the compressed air on ite way to the traction 
cylinders. Steam at 200 1h. pressure has a temperature of 
388 dey. Compressed air at 200 Th. pressure has @ temperature 
of over 670 deg. Henee the superhoating effect by simply mixing. 
The steam forrs about 20 per cent. of the mixture, and is carried 
in «a finely divided state by the compressed air, so that initial 
condensation m the traction cylinders is prevented, and the 
superheated state of tho steam is maintained throughout the 
expansion period with the result that about 40 per cent. more 
power is developed by the steam in the mixture than would be 
developed by the steam if used without compressed air. 

Your statement that the Augsburg internal combustion loco- 
motive with compressed air transmission is to operate at 100 Ib. 
pressure, indicates an attempt to compromise between the 
temperature of compressed air and the temperature that may be 
realised in an air heater heated by the exhaust gases from the 
internat eombustion cylinders. The temperature of com 
pressed air at 100 lb. pressure is over 400 deg. If it is sought to 
increase that to 500 deg.. the exit temperature of the heater 
must be at least 550 deg. This leaves 300 deg. to do the heating, 
and gives «a heater efficiency of 35 per cent. only, which seems 
to indicate a large heater. The low pressure of 100 Ib. indicates 
large traction cylinders. There is no doubt, however, that the 
efficiency at the rails will be greater than that of any electric 
transmission locomotive. 


of over 100 per cent. 


Jas. Deexrop. 


Glasgow, November 2ist 


rHE LAY OF WIRE ROPES FOR DRILLINU. 
Sin,—The writer of an article headed ‘‘ The Correct Lay for 
Wire Lines Used upon Oilfields,”” which appears in the current 
issue of Tue Exginexer, has ignored or overlooked so many 
esseutial “ variables ” carrying out the experiments 
upon which he bases his argument that it is by no means af easy 


when 


matter to refute him 

Under certain conditions a left-hand line will uncuestionably 
tend to unserew a right-handed tool joint, and it seems highly 
probable that it was just these conditions whieh were repro- 


PLANT 


> 
The State Railways of the Continent are not averse transmission that was claimed to have a transmission efficiency tinuously on the sand line, when the left-handed thread of the 


cup will eventually unscrew. This apparent paradox say 


provide Mr. Hayward with a further problem for experimental 
rosearch ! Paur H. MANors. 
London, November 24th. 








Tue Instrrorion or Water Enemgens.--The twon'!> 
ninth winter general meeting, being the fourteenth statutory 
anuual general meeting of the Institution, will be held at the 
Apartments of the Geological Society, Burlington House, W 
on Thursday, December 4th, 1924 The chair will be taken by 
the president, Mr. 4. Chisholm, M. Lust. C.E., at 10.30 am. The 
following papers will be read and discussed. :—** Lrom Deport 
in Cast Tron Pipes,“ by J. R. Fox, M. Inst. C.B.; * Fluctuation 
of Annual Rainfall ; Three Driest Consecutive Years," by John 
Glasspuole, M.Se., A.1.C.; “ The Biology of Jersey Waterworks. 
by W. Rushton, DSc. (I1L.), A.R.C.8., DLC, F.1.8, (London), 
with an addendum by A. J. Jenkins, Assoc, M. Inst. C.K; “On 
the Preparation ot a Rainfall Map of the British Isles,” by the 
late M. de Carle 8. Salter, Superintendent of the British Rainfall 
Organisation. 

Corxpuctrors For OveRHEAD Power Transmission.—Thoe 
British Engineering Standards Association has just issued a 

ification for hard-drawn copper solid and stranded circular 
conductors for overhead power transmission, the data in which 
are based on the results of extensive tests on hard-drawn copper 
conductors carried out by the British Electrical and Allied 
Industries Research Association and also by the National 
Physical Laboratory, and are of considerable interest, in that 
they are the first authoritative data to be published in this 
country on hard-drawn copper conductors. Four tables are 
included in the specification, two dealing with solid (single) 
conductors, and two with stranded conductors. In each case 
two series of standard sizes are given, a primary series for use 
whenever possible and a secondary series for use when it is 
impracticable to use the primary series, The Committee 
responsible for this specification has adopted these two series 
of sizes in the hope that the secondary sizes will eventually fal! 
into disuse and that the primary sizes will then be used m al! 
but very special cases. Mechanical and electrical tests are speci 
fied for all sizes, as are also the weights per 1000 yards and per 
mile. This tification 1s of special iraportance in view of the 
regulations for overhead lines prescribed by the Electricits 
Commissionets, wherein it is stated that ‘‘all line conductors 
at the time of erection shall comply, as regards elongation, 
breaking load. and. elasticity, with the specification of the 
Britisit Engineering Standards Association then in force 
Copies of the publication (No. 126-1924) may be obtained from 
the B.E.8.A.,' Publications Department, 28, Victoria-street, 
London, 8.W. 1, price 1s. 2d, post free, 
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British Wire-drawing and Wire- 
working Machinery. 


No. XVII.—NEEDLE MAKING.* 


ALTHOUGH the finished form of the ordinary sewing 


needle has been fixed for generations past, it is note- 
worthy that there has been constant progress in the 
methods used in its manufacture, and new machines 
which help towards the cheapening of production 
are still being designed and manufactured. Less than 
one hundred years ago needles were made entirely 
by hand, the method being to cut the wire off to 
the length of the needle, flatten one end with a hammer 
on an anvil, and indent it on the flat, which was the 
first process of forming the eye. The wire was then 
laid on a lead block and the hole punched through it. 
The head was then filed to shape and the eye guttered 
out at the end. The points were produced by grind- 
uy or filing. There are instances on record in which 
orders were being accepted and fulfilled for needles 
made in this manner at 2s. 6d. per 1000, finished ready 
for the market, but the work was naturally tedious 
and required a high degree of skill and practice. 
There are, nevertheless, departments in some English 
needle factories where many of the old-fashioned 
processes are still employed for making small parcels 





wire to the grinding wheel at a progressively decreasing 
angle. That is to say, the extreme point is first 
| produced, and the angle of grinding is. gradually 
reduced until it merges into the parallel part of the 





“THe EnGincer” 


FIG. 124 


needle. ‘This effect is produced by feeding the wires 
up to the grinding wheel at first at an appreciable 
angle to its periphery, and so arranging things that 
by the time they have traversed the width of the 
wheel the wires are lying tangentially. 

On reference to Fig. 127 it will be seen that the wires 





mines the contour of the point ground on the wire, 
and it requires considerable skill toget“the machine 
properly, as incorrect setting may result in so much 
work being put on the grinding wheel at some portion 
of its width that the wire is overheated and spoiled, 
When everything is in good running order, the work 
of grinding is so evenly distributed across the face 
of the wheel that the wire is never more than just 
dull red hot. After passing right across the grinding 
wheel, the wires are delivered down a shoot and are 
returned to the feed side, in the opposite direction, 
for pointing at the other end. 

It should be pointed out that the grinding w}).9| 
runs away from the wires, which consequently have 
to be gripped sufficiently tightly between the food 
wheel and the saddle to prevent them being draw 
forward by the grinding action. The bearings {., 
the two wheels can be adjusted for accommodating 
wear, and the feed wheel can be speeded up by gear. 
ing when it becomes necessary to true up its rubles 
face. A fan is provided to carry away the dust pro. 
duced during grinding. The output of one of the 
machines is about 40,000 needles per hour. 

At this stage the wires still carry a considerul)|y 
amount of the scale produeed when they Were 
annealed, and as the next operation involves {|e 
use of some very delicate punches, this scale must first 
This work known in the trade a. 


is 


be removed. 





























FIG. 125--NEEDLE POINTING MACHINE E. 


of special sizes. Tn a modern needle factory, how- 
ever, almost all the operations are effected in auto- 
matic machines, and those described in the following 
urticle are made by.Mr. Edward White, of Redditch. 
the town in which practically the whole of the needle 
making industry of this country is centred. Mr. 
White, by the way, claims to be the largest makes 
of this class of machinery in England, and also that bis 
is one of the very few firms in the world able to turn 
out a complete needle-making plant. 

The first operation in the manufacture of needles 
is to cut the wire into lengths, and a very convenient 
form of machine for this purpose was illustrated and 
described in the fourteenth article of this series. It 
however, the practice of some needle makers to 
buy the wire ready cut to length. Each length of 
wire is double the length of the finished product, as 
needles are made in pairs—head to head. 

The wires must next be annealed, and for that pur- 
pose they are made up into bundles and slipped into 
heavy steel rings—a pair of rings for each bundle. 
The wires are heated to a moderate red heat, taken 
out of the furnace and placed on a flat iron table, 
still held by the rings. A man then takes a rubbing 
file or heavy, slightly curved, bar, and, pressing on the 
top of the bundle of wires, as indicated in the sketch, 
Fig. 124, rubs them backwards and forwards. The 
result is that the wires revolve on their own axes 
and by bearing against one another are mutually 
straightened 

The next operation is to point the wires, which is 
effected by grinding. At one time the grinding wheels 
employed were of grit stone, but carborundum wheels 
are now almost exclusively used, as they not only eut 
quicker and last longer, but also are much less liable 
to accident through bursting. The general appear- 
ance of a needie-pointing machine may be gathered 
from Fig. 125, while the sketch, Fig. 127, shows the 
estential working parts and the method of operation. 
Fig. 126 represents a special machine extended for 
pointing very long needles. 

The point of a needle is not, of course, truly conical, 
but is rounded, and the gradually increasing taper is 
produced by the simple expedient of presenting the 
* No. XVI. appeared November 21st. 





WHITE FIG. 126 -POINTING 


are fed down a shoot or hopper plate towards the 
grinding wheel, and are caught between a curved 
saddle and a rubber-faced feed wheel. 
they are gripped the wheel 
with the ends to be pointed projecting beyond the 


between and saddle, 








@ 
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Swain 
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FIG. 127 


edge of the saddle, and as the feed wheel is rotated 
the wires roll forward across the grinding wheel. It 
will be noticed that the feed wheel is set at a consider- 
able angle to the grinding wheel, and that provision 


is made for adjusting the angle—see Fig. 125—through | for the work almost exclusively. 


a considerable range. It is this angle which deter- 





In this positions | 


} 





MACHINE FOR LONG NEEDLES-E. WHITE 


‘ skimming,” and is only carried out at the-eentre i 
the wire, where the two needle eyes are to be forme: 
The skimming is effected in a machine, of which a 
illustration is given in Fig. 1238, by means of a bau! 
faced with emery. The pointed wires are put m a 
hopper and fall down on to a pair of slowly rotating 
cast iron dises, betweeu which there is another dix 
of slightly smaller diameter. This central dise form 
a pulley for carrying the emery-faced band, that ' 
driven by the large pulley seen beneath the table o! 
the machine. Outside the cast iron discs there is a 
saddle between which and the dises the wires are fe 
The result is that as the wires are-dragyged forward | 
the dises they roll against the saddle and are con 
sequently polished all round by the emery bar 
running below. One of these machines is capable vf 
skimming some 100,000 needles an hour. 

The next process is to make the eye in the need 
which is performed ip two operations, but is often 
effected in a single machine. There is, however, 
some divergence of opinion as to the wisdom of carr) 
ing out both operations in one machine, and son 
manufacturers prefer to use two machines, as being 
less liable to upset the working of the factory in tl: 
event of a breakdown. In any case, however, there 
is little difference in the actual process of making 
the eyes. 

The eye of a needle is punched out, but as a simple 
punching operation would leave a ragged edge to the 
hole, the two-fold process just mentioned is adopted 
In the first place, the wire is stamped between two 
dies, which form the two adjacent needle heads, but 
do not pierce right through the hole. The metal o! 
the wire is squeezed out to form the rounded edges o! 
the eye-hole and spreads out at the sides, as a fin 
or “ flash,” while a thin diaphragm is left in the niddl: 
of the hole. In the second operation this diaphragn 
is punched right out, leaving a smooth rounded hole 
while the fins are subsequently removed. At one tim« 
and it is not so very long ago, the stamping was don 
under little drop hammers operated by a foot stirru;’. 
while the piercing was carried out by hand-operate 
screw presses ; but automatic machines are now use! 


The simple stamping machine —see Fig. 129 needs 
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little description, as. it is similar in general principle 
a nail heading machine, except that the wire 
presented to the dies sideways instead of end on. 
[he wires are placed in a hopper and are fed forward 
hy a grooved roller, which is geared with the main 
haft and consequently feeds a wire in for each stroke 
of the dies. ‘The wire falls on to a pair of gauges in 
front of the fixed die and is set in position by a cam 
d lever bearing against its end. The moving die is 
hed back by a cam.on the main shaft and when 


to is 


| 














FIG. 128—SKIMMING MACHINE£. WHITE 


released is driven forward by a spring. After the wire the back of the machine. 


has been stamped it is thrown elear by a pair of cam- 
actuated forks. The dies are so mounted in the anvil 


that they can be accurately adjusted in position.and | 


are themselves made by stamping with a master die, | 


The die must, naturally, be hardened and tempered just described than the stamping machine shown in wire to proceed 


after being stamped. These machines are run at such 
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the end of the screws the wires are slid over the top 
of a knife edge and as the previous stamping operation 
has flatvened out tl.e centre of the wire this knife edge 
ensures that the wires will be turned over on the flat 
in the proper position to be eyed. At the end of the 
screws the wires are taken by a pair of forks and 
deposited on the die just before the punch descends 
and punches out the thin film of metal which has so 
far blinded the There stripper plate to pre 


is a 


eye. 


vent the needles rising again with the punch and a 
pusher bar to throw the eyed wires on to a tray at 


to be transferred from the stamping to the eyeing 
position, the screws are extended beyond the stamp- 
ing anvil. Opposite the anvil the threads on the screws 
have one turn cut down much more deeply than the 
remainder, so that the weight of the wire may be tran» 

ferred from the screws to the eyeing pad. While the 
wires are lying on the eyeing pad a pair of gauges 
descends and the wire is blown against them by a 
strong blast of air. Provision has also to be made 
for preventing the screws from continuing to feed the 
wire forward during the operation of stamping, and 




















FIG. 129- -STAMPING 


It is noteworthy that the 
punches are made of the same quality of wire as the | 
needles themselves. 

The combined stamping and eyeing machine—see 
Fig. 131— more closely resembles the eyeing machine 
129, 


Fig. in that both operations are carried out 


a speed that they will stamp about 10,000 needles | vertically. 


an hour. 
The eyeing process is carried out in the machine 


The pointed and skimmed wires are fed from a/ 
hopper on to the face of a drum furnished with fine 


MACHINE—E. WHITE 


that is effected by. momentarily moving the whole 
slide carrying the screws in the opposite direction 1. 
ths saat chase len” an-thellbaeamdee-anmenir- 
stationary. Immediately after the stamping die hax 
done its work the stop gauges rise and allow the 
slong the feed screws to the eyein. 

Pan, which in vy similar to that already described. 
The bottom die of the stamping bed in the<« 
clasts Ip corriodl in's pbertagl thabed exp, so that 
it ean be set accurately in position, and there arc 























FIG. 130--AUTOMATIC EYEING MACHINE 


shown in Fig. 130, into which the stamped wires are 
e down the inclined table shown. The wires are 
picked wp by a revolving drum and deposited, one at 
a time, on a pair of horizontal square-thréeaded screws. 
The first few threads of these screws have wide 
hottoms, so that the wires will readily drop to the 
hottom, but further on the threads narrow down to 
confine the wires more precisely. The consequence is 
that as the serews rotate the wires are carried forward 
truly normal to the direction of travel. Towards 


| 


FIG. 131--COMBINED STAMPING AND EYEING MACHINE 


longitudinal grooves. The wires are carried round in 
these grooves, but if a bent wiré should appear it will 
project from the groove and as the drum rotates will 
catch against a closely fitting fence. This fence is 
connected with the belt striking gear and the machine 
will consequently, be stopped before any damage is 
done by the defective wire. 

The wires are dropped by the drum on to a pair of 
feed screws somewhat similar to those of the simple 
eyeing machine ; but as the wires have subsequently 





MACHINE 


FIG, 182--AUTOMATIC HEAD GRINDING 


generally about a dozen impressions, side by side, on 
each die block, which are used in turn as they wear 
out. ‘The top die is a little cube of stee] with narrow 
facets along each corner, and these facets are each pro- 
vided with an impression so that the one die has 
twelve working faces. The punchings from the eyeing 
process aré drawn away by a fan connected with the 
underside of the eyeing bed. Tis output of one of 
these combined machines is some 25,000 pieces per hour. 

The next process is to remove the flash or surplus 
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metal from around the head of the needle. In many 
places this operation is «lone by threading the needles 
on flat pieees of wire and taking them in a pair of 
wide-nose pliers or clams and grinding them on an 
ordinary flat aloxite wheel. In this way the sides of 
the eyes or “‘ cheeks *’ are finished, and the wires are 
then broken through, thus separating them into 
individual needles for the first time. The grinding is 
then continued around the head. In more up-to- 
date works, however, this process is accomplished on 
an automatic machine such as that shown in Fig. 132. 
The needles are broken through immediately after 
the eyeing process, and are placed in a hopper, which 
can be seen at the top.of the machine. They gravitate 
down an opening and are caught by a pair of feed } 
wheels below which are grooved round the periphery. 
In between these grooved wheels there is another roll 
upon which the needles lie ; this roll revolves at a much | 
greater speed than the grooved wheels. As the wheel 
travels forward the needles are first or set in 
position lengthways and then are into a saddle — 
which runs underneath the eentre roll. Each needle | 
is thus caused to rotate t its own axis as it is 
carried forward. The he are then brought into 
contact with two carboru mills, which 
are set at the proper angles to shape-to the head of 
the needle. Adjustment is provided by various screws 
to enable long and short-eyed work to be dealt with. 
\fter passing the mills the meedles are stripped from 
the wheel into a receiviiig 0 
of the machine. The output is about 

5,000 needles per hour, The dust a the machine | 
is taken away by a duet connected with an exhaust 
fan. 

The next operation is to harden and temper the | 
needles. This is an,operation that, peruse great care | 


}separate pockets. 


to length, as it is not possible to ensure that they 
will all be exactly to standard length. The variations 
between the longest and shortest of any nominal sizo 
is only about ?/,,in., but it is not considered desirable 
to pack together needles of such divergent lengths. 
They are consequently passed through the assorting 
machine shown in Fig. 134. 

This machine comprises a slowly rotating wheel with 
fine grooves in its periphery. The needles are fed into 
these grooves from a hopper and are all brought level 
at one end by bearing against a gauge plate. Then, 
as the needles are carried on by the wheel, the opposite 
ends are caught by consecutive stripper plates, accord - 
ing to their length, and deflected down shoots into 
There are generally seven shoots 
and the machine will handle about 100,000 needles 
an hour. 








Subsidy Motor Lorry. 


_Ix July, 1922, the War jRliitieens issued a specifica- 
@ subsidised 30-cwt. light Torry of a ‘comparatively 
new @nd comprehensive type, whie h, although posses- 
sing a wide range of adaptability to varying conditions of 
climate afd terrain, should also prove a useful and econo 
mital machine in the hands of civilian users. The out 
standing features of the specification are as follows : 
(1) Am @nugine of good size which should provide ample 
power even with inferior grades of fuel and when rather 
out of tune due to periods of excessive hard work ; (2) 
an efficient lubrication system which should be easy of 
attention, even in inexperienced hands; (3) a cooling 
system which can be readily modified to suit tropical 
conditions and which should be particularly hardy ; 
) & four-speed gear-box having an exceptionally wide 
| range of gears so that even in hilly districts a trailer could 


with asbestos fabric surfaces, and the gear-box has foyr 
forward speeds and a réverse. The final transmission 
is by means of a hollow propeller shaft connected with 
a gear-box and worm shaft by fabric universal joints, 
The worm wheel and differential can be taken out when 
necessary without removing the rear axle from the chassis 
Both hand and foot brakes, of the internal expanding ty). 
operate on drums on the back wheels and are Asily 
adjustable without the use of tools. Many other improv, 
ments, all intended either to prolong the lifé of the vehicles 
or to facilitate adjustments without Mmeurring he 
expense, are incorporated in the chassis design. 
wheel base is 11ft. 6in. and the track of the front wh: 
60in., while that of the rear wheels is 58in. Provision ; 
also made for the fitting of a self-starter, a dynamo light iny 
equipment, and mechanieally-operated tire pump. 

It should be pointed out to purchasers of the sub 
vehicles that the chassis or the complete vehicle wit! 
type of body will be accepted for enrolment by the Gover 
ment for a period of three. years, ensuring ‘the payment 
to the owner of £120, insix half-yearly instalments of £24, 
in advance, subject to @ half- yearly inspection. Enro! 
ment entitles the War to purchase the chassix 
or vehicle im ease of national only, involving 
the calling wp of the Army Reserve, at @ price fixed | 
agreement on enrolment, 
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STAINLESS SEBEL. 
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FIG. 133--SCOURING MILL 


in consequence of the sensitiveness of the material 
omployed and the very small sizeof the articles. The 
needles are placed in stacks of about 10,000 on a pan 
and heated to the required temperature; they are 
then plunged inte cod.oil, whieh hardens them. They 
are removed from this oil after cooling and again 
placed upon pans and put in an oven which is heated 
to a much lower in order to bring the 
needles back to a proper temper. 

The next process is the polishing of the needles. 
This is known in the trade as “ seouring,” and to the 
uninitiated is a somewhat clumsy process, but it is 
found to be the @Reapest and most effective method of 
polishing needles and other articles to a clear 
surfaee. The needles are up into rolls, mixed 
with emery powder or sand and soft and 
wrapped round with canvas secured with co The 
rolls range from 28im. to 30in. long by about Sin. in 
diameter, and may each contain about 40,000 needles. 
‘lwo of these rolls are placed one under either end of a 
flat steel plate and on a steel table. The plates are 
weighted and are reciprocated by gearing as shown 
in Fig. 133, so that the packets are rolled backwards 
and forwards. The friction of the needles, among 
themselves, and with the emery seours off the scale, 
and after some twelve hours the paékets are opened, 
the needles thoroughly washed in strong suds and the 
rolls made up again with a fresh supply of grit. After 
several scourings the emery is replaced by putty 
powder or somé such material, in order to give the 
needles a well glazed surface. 

During the process of scouring the fine points of 
the needles are naturally dulled somewhat, and the 
better classes of needles are consequently given.a final 

pass through a machine very like the original pointing 
machine, in order to give them a keen point.. Another 
refinement is the polishing of the insides of the eyes, 
which is effected by threading the needles on to emery- 
covered threads and drawing them backwards and 
forwards by hand. 

The final eperation on the needles before they go to 
the packing department is to assort them according 
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be safely towed ; (5) a frame designed to take a 
trailer without detriment; {6 je tires of the 
same size all round 347) # power driven tire inflator ; 


(8) a steering gear pees for 9 ana turning radius 
and consequently umussal (9) road springs 


of standard spring steel sizes ; (10) a low chassis weight | 
29 ewt.—which should make for economy im use, 
liveliness, and reduced liability to get‘ bogged” on soft 
ground ; (11) a bedy with protection for the driver 
as well as the load; and (12) ball and roller bearings, 
magneto coupling, serew threads and 
British Engineering Standards Association standards. 
John I. Thornycroft and Co., Limited, Basingstoke and | 
Westminster, have recently desi and constructed a | 
chassis which eomplies —_ War Department's 
specification, and enables the purchaser to _— 7 
Government grant of £120 towards its p 
understand that two lorries built By 
have recently 
officials, and have : 
Briefly the new ehassia is } 
an allowance of 10 ewt. for 
and gear-box are constructed as one unit, ensuring 
ment of these three and allowing the frm <4 
and its conneetions’ to be totally enclosed. engine 
has four cylinders, 3}in. bore by 5in. stroke. “ 1t is of the 
monobloc type with a detachable head, and develop« 
36 brake horse-power at 100 revolutions per mirrute, 
while the R.A.C. rating is 22.5 horse-power. The valves 
are of the side-by-side variety, and af operated from 
one cam shaft, the inlet and exhaust valves being inter- 
changeable. To enable the inspection of the main and 
big-end bearings to be carried out without removing the 
engine from the chassis, the bottom half of the crank 
ease can be removed without disturbing the main bearings. 
Aluminium pistons are used, and forced lubrication is 
provided to the main bearings and big ends. Cooling is 
effected by means of a pump and fan, and the pump being 
of the propeller pattern, does not impede thé circulation 
of the water when out of action, 


this Po 
ar Office 


areas which is of the gilled tube type. The tubes are 

5),,in. bore, and are mounted on eups fitted with cup- 
shaped rubber buffers. The radiator is built up with | 
removable top and bettom vessels, which enable new tubes | 
to be easily fitted. 


The clutch comprises a single steel plate engaging 


ls to be to | 


Another good feature | 
of the cooling system is the method of constructing the | 








FIG. 134 -ASSORTING MACHISE—E. WHITE 


bright were produced immediately after tempering an: 
| the removal of the seale, with polishing if necessary. 
| The fact that the steel had to be heat-treated after being 
worked imposed @ limitation on the size of work whic: 
| could be undertakem, so ~ the production of large 
girders, for instanee, was net ® Gommercial possibilit, 
at the time. Stainless “steel had good heat 
— and would fiot scale up to about 800 dey. 
Cent., effect on the surface Pdenfined to colour 
effect only. Stainless steel not be expected to 
machine hike mild steel, but the right degree of 
hardness and a little the use of the tools for 
the particular ee the turning and sctewing, &c., of the 
metal could be carried out without mmueh difficulty. A 
| new stainless steel, @ high degree of resistance 
| to corrosion with me malleability, had recently been 
pose Out under the name of “ Stebrite.” This metal 
| could be uced in sheets for cold-pressed articles 


—_ no further heat oe oe. could not 
hardened, Tait could be welded, 


and brazed 

Mr. Hopcraft said that the earlier failure< 
/ of some stainless cuteaag were invariably due to wronz 
heat treatment or w 


Unnecessary allow- 
| ances.were made at first for wear to polishing knives 
in , & process 


with stainless steel, 
but now a properly forged be sharpened by 
arty usual means and be ent ice actory. 








Instirurion oy Navat Arcuarrecrs.—The following scholar 
ships will be offered by the Institution of Naval Architects for 
competition in 1925 >—Naval Architeeture; © Elgar ’’ Scholar 
ship (£130 per annum) and “ Armstrong 7 Scholarship (£155 
per annum. Marine Engineering : * Parsons - " (£150 per annum), 

Yarrow ” (£100 per annum), and “ Denny ”’ (£75 per annum 
open to boys, British subjects, from approved public school« 
or schools under the education authorities). With the exception 
of the last-named, all these scholarships are open to British 
apprentices or students who have not yet entered upon a uni- 
versity course, and they are tenabl t to the regulati 

governing each ory ig 4 four years atG@ University, 
Royal Technical College, Glasgow. 
ng ren College). 





with which is affiliated 
| and for three years at Durham University 
Px University, the Royal Naval Col! 

| the her Guilds (Engineering) College 
and Techno London il may be 


). Ba 
obtained from the Secretary. Institution ot Naval Architects, 
, Adelphi-terrace, London, W.C. 


Greenwich, and 
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Railway Matters. 





(ux two London and North-Eastern engines--Loco 
motion of 1825 and Flying Scotsman of to-day——that were 
shown at the British Empire Exhibition, were exhibited 


Notes and Memoranda. 


-—s 


THe ventilating fan for the gold mines on the Govern- 
ment Areas of South Africa, which is to have a capacity 
of 900,000 cubic feet per minute, will be, aceording to the 
S.A. Mining and Enginecring Journal, the largest of its 








at York on Saturday and Sunday last in aid of the York 


County Hospital, 
for the purpose of conferring with the ele 
’ India on the standardisation of loodimotiver sulk 
‘ock, it is proposed that Sir Seymour B. Tritton th 


ake an extensive tour of India, Burma and Assam during 


he fortheoming cold season. 


\ LARGE armour plate evidently fell off a goods train 
near Ayeliffe on the night of the ode 12th — and lay foul 


deel Thee 


and the electric 
lvht generating apparatus under the carriages was swept 


ot the line on which an e: 
The latter struck the plate but was not 


ran, 


cngine and permanent way were 


away. 
Ly the paper * 
Railways,” by Mr. 
Railway Signal Engineers on November 12th, the follow- 


aignelting on the London Underground 


mn 


lnstrict and London Eleeteié Railways were given > 


Longth of line, single track, about 150 miles; eabing 
automatic signals, 527 ; 
fog repeaters, 123; points, 418 ; 


Ss; controlled signals, 759 ; 
repeater signals, 301 ; 
track eireuits, 1209, 


Two handsome war memorials made in brass and stone 


by Grewe railwaymen were unveiled on Armistice Day 


at the Crewe north and south locomotive sheds. Over 300 
° a. from the sheds joined the Forces, and forty-six 


ore killed the ceremony one of the latest and 
pied on London, Midland and 

eg ee which had been named Patriot 
heal a inscribed in memory of the fallen 
soldiers, 


Tue Great Southern Railway (Ireland) has now been 
constituted by the amalgamation of the Great Southern 
and Western, Midland, Great Western and the Cork, 
Bindon and South Coast companies. Mr. J. F. Sides 
is the chief engineer, Mr. A. W. Bretland the deputy chief 
engineer, Mr. J. R. Bazin the chief mechanical engineer, 
and Mr. W. H. Morton the deputy chief mechanical engi 
neer; Sir William Goulding is the chairman, Mr. C. E. 
Riley the seeretary, and Mr. M. F. Keogh the general 
manager. 

Tax Signal and Telegraph Branch of the Victorian 
Government Railways has, where necessary, provided its 
officers with a book of lithographed detail drawings of 
parts of apparatus and structures, &c., reduced to a stan- 
lard size of Sin, by Sager will be particularly useful 


out of doors, engineers, em “tea 
foremen and o' ) heen 

7 windy : imnovation Senden inl 
m or 

ave a high educational effect vate fomines to 
eo ee to all holders of plan 


pent is the last timber railway viaduct je 


the North of England and, with the e of two 
‘hree on the Fabnouth possibly last in Sea 


orth Santon and hae ieaniin Wi since 1850 Is ng te | 
\: length, of forty-three each t., e 
‘ aximvata height of 86ft. from the bed of the river. The 


ing Com: , to Mr. C. F. ee 

chief a the yA. Division 

london and North-Eastern Railway. x 
Erent of the London and North-Eastern 

|.rgest locomotives were used on Bunda, Ngvante 

to 60 ene ae 

[he mein span is 220ft. long, and two “ "engines, 


each weighing 148 tons 15 ewt., and six “ Atlantic ” 
locomotives, each weighing 112 tons l4cwt., were employed 
for the tests, or a combined weight of nearly 1000 tons. 
leflectometers were used in order to calculate the stress in 
the metal, and for the first test the eight engines, coupled 
four together on each line, passed over the bridge at 
S miles an hour. ‘They went down the line for half a mile 
ind then reversed, and came back at 40 miles an hour. 
Che bridge was found to be satisfactory in every way. 


_Tue coroner's jury in the Lytham 


il 
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Press, a ~~ was being held between representatives 


Every, read at the ores cote 
y statistics as to the signalling on the ergs i tars 


kind in the world. 


Tue Thyssen Company in Germany has, according to 
| the: Tron and Coal s Review, teated a new invention 







| the ce of fire- in mines, which is 
reported to i so successful that the company 
has decided the apparatas in all ite mines. No 
details are 


instrument .ourre:t transformer, with an auxiliary 
circuit, that automatically compensates for ratio and 
been devised by the American 


Genaall pany for use by central stations where 
high accuracy is desired in connection with the 
parr naes 5 energy distributed to customers. The 


is of the wound type, rated at 4500 volts, with 
Fatings up to 600 amperes. 

of American stone quarries in 1923 

of 92.455 men, and a total of 26,545,859 

, constituting an average of 276 work- 

f g Fly Aceidents during the es werd 143 men 

injured 14,990, indicating « fatality rate a ese 
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an injury rate of 176 per thousand fall-time, 300-day 
workers. The onding rates for 1922 be. Oe 1.92 
killed and 172 ; for the five- 1920 


similar rates were 2.10 killed and 1 rea 


Tue past twelve monils< have brought the Union of 
South Africa a long step forward in the direction of co- 


ordinate power production in | units. 

station on Ciena tn connection = of the 
i oe section @f the main line 

is nearing more than half should be in 


this year. Negotiations are in 
relation to super power stations at Cape Town, 
and Witbank, each of which will spliiy be linked up 
with existing municipal power stations, and obviate’ the 
| necessity of separate expansion. The Witbank station 
| will be closely related to the existing plant of the Victoria 
Falls Power Company, to supply the gold mining industry 
|} and the Transvaal coalfields. 

FLvorspar (calcium fluoride) is found to occur in work- 
able deposits in the dolomite formation near Ottoshoop, 
Zeerust, Transvaal. The deposits at present being worked 
are roughly circular in shape, varying from 70ft. to 150ft. 
across, extending from surface dowpwards te a depth not 
yet determined. The deepest workings are at present 
about 60ft. Each deposit consists of extremely high- 
grade mineral, averagmg approximately 99.5 per cent. 
fluorspar, with a maximum of 0.3 per cent. silica. The 
greater proportion is colourless, but purple, —S 

and brown samples are found. The 
RO conaiatently pure and unencumbered throughout their 
extent with foreign <ubstance that no preparation 
is noceanary belare the product is marketed, 

A of the British standard i 
resistance materials (No. 115), first 
1921, has just been published. The sizes of wire im 
im the first issue had been criticised in some 
these were reconsidered, but evidence was 
sizes in question were coming more 
usé, and the conclusion reached by 


it was er isable to make any co’ i 
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in an sages for the convenience of users. The other 
changes in the specification are of a 

_ "Tr asbestos mine near Barberton, 
lon the Joubertsdal farm, where the 
below the Black Reef _ Asbestos 

in form of a ribbon reef —dipping about 10 deg. N.W. 
—is met with immediately below a bed of sandstone, whieh 
separates green granular serpentine below from leas ser- 
pentinised olivine rock above. The ribbon reef, 5ft. to 
8ft. thick, is made up of bands of asbestos from }in. to 
jin. in breadth, which constitute one-third of the reef 
content. Below this is the long fibre zone, 8ft. to 10ft. 
thick, in which the intervals between the bands widen, and 
the bands themselves also widen, so that asbestos fibre 
from jin. to 6in. long is obtained from them. Below this 
zone there is a further 6ft. of rock with thin bands of fibre, 


Tue survey of the scheme for harnessing the Gairsoppa 
Falls in Mysore has, says Indian Engineering, been made 
in such & way that the falls and surrounding physical 
features will in no way be disturbed. The proposal _ 
vides for a reservoir about 10 miles above the falls, and 
take-off dam about 3 miles above, with canals cplining 
behind the hill on the Mysore side of the falls to a forebay 
about 1} miles downstream. The power station will be 
at the bottom of the river gorge about 1} miles down- 
stream. Thus none of the hydro-electric works will be 
seen from any of the view-points overlooking the falls. 
The proposal also provides for the discharge over the falls 
of the normal average flow in the river, the power station 
being operated with water stored during the flood season. 


Four years ago there was a long drought on the mid: 
Pacifie coast. of America, which reduced the fiow of the 
rivers and permitted a backflow of sea water to mu 
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A NEW company, with a capital of £14,500, has been 
formed in the Transvaal for mining platinum at Diamant 
and Rietvalley. The gravel is said to have an average 
yield of 0.27 ewts. of platinum per ton. 


THE output of coal in Great Britain for the week ending 
on Ni 8th was 5,136,600 tons, which shows a alight 
inerease on the previous week. The hands employed in 
getting this coal numbered 1,139,300. 

At the “ mystery " port of Richborough, in Kent, the 
om Irvine Iron and Steel Company, Limited, has, accord- 

to the /ronmonger, installed a new blast-furnace, which 
give work to some sixty additional men. 


Tax New South Wales Works Committee has approved 


of the south-west tablelands peceeearaly adveme, whereby 
will be ied to © , Wyalong 
Young and cost is £1,616,000. 





poi to 


Pheeceat Fredo Journal, now in operation. 
be the largest and most_complete of its kind. 
material is obtained from the motor body shops, which 
use over 500,000ft. of hardwood per day. 


Ir is announced from Stockholm that the Trelleborg 
Town Council has decided on a great extension of the 


It is stated to 
The raw 


harbour by the construction of a new harbour basin, a 
new quay 250 m. in length, and a new mole, at a total 
cost of Kr. 1,600,000. Part of the work is being entrusted 
to the Siemens Bauunion of Berlin, the remainder being 
executed by the town itgelf. 


Procress on the new Brenie Ho of the Ottawa River 


Power has been maintained up to le, 
and power | obably be turned on some'time in Decen:- 
ber, oN Oh ne power-house may not be cor ly 

time. The initial installation will elo} 














As the sale of power warrants addi. 
a second 25,000 horse-power unit 
while provision has been made for a 


elegraph ot per? of South Africa 


192,900 tons ‘of hematite, 
157,700 tons of foundry, and 28,500 
tons of forge iron. of steel ingots and castings 
last month amounted to 678,500 tons, with 
645,000 tons in September and 702,200 tons in October, 
1923. 


ey Pe 


Ir has been decided by the Housing Committee of 
Dudiey Town Council to recommend the erection of 
20 houses of steel on the site belonging to the Corporation 
in Trindle-road. The scheme, which is an experimental 
one, provides for the erection of houses similar to those 
constructed of steel at Blackpool, which are stated to have 
cost considerably less than brick buildings, and to have 
proved satisfactory to the tenants. It is proposed to 
erect. a large number of similar houses at. Netherton 
should the present experimental scheme produce the 
satisfactory results anticipated, 
RecENT agitation in favour of steps being taken to 
maintain the United States Navy at the maximum strength 
possible within the lines of the Washington Agreement is 
in the annual report of the Secretary of the Navy 
to Congress. The report r Is an ti to ask for an 
appropriation to pa ~ six of the older batt! to be 
brought tip to the modern standard. The Special Baard 
appointed to deal with the question of naval aircraft has 
not yet, it is stated, completed its work, but it has been 
importance of the air arm to the Navy. 
of ten cruisers and auxiliaries 
through Congress is to 
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electricity was offi 
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higher river and harbour points than . had | a be 
. ‘There followed the anpr ted d 
yy of the teredo and other salt water: 
t structures. This destruction 


and was so sudden and 








to be noticed wit il cor lete 

timber had resulted. Word 
DO by way of the Engineering 
of 1920 is being repeated, 
rainfall and the Pacific 
have salt content far higher 
teredo has followed the 
, while others are 
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of the Society and the general managers, on this yery | the salinity of river water is apt to be increased by drought | kiosks, for which tenders were inyited as recently as May 


subject ! ! 






every precaution to discourage the teredo must ‘be taken. 





last, are now practically completed. 
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RESEARCH LABORATORIES, HENLEY’S TELEGRAPH WORKS COMPANY, LIMITED 


(For description see page (07) 
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FIG. 4—-EXPERIMENTAL IMPREGNATING PLANT FIG. 5 EXPERIMENTAL RUBBER 


FIG. 6-LOW TENSION . 7 “TESTING IMPREGNATING COMPOUNDS 


“Se Bh Baw wea 


oo ae 


FIG, 8-HIGH VOLTAGE TRANSFORMERS AND CABLE TANKS FIG. 9—-CHEMICAL _ LABORATORY 
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High Temperature Materials. 





WE can remember an eminent Professor of Engi- 
neering, some twenty years ago, when lecturing 
upon the thermodynamics of the heat engine, pre- 
dicting that it would not be long before we 
“worked our engines with red-hot steam at a 
pressure of 1000 lb. per square inch.” Men to 
whom 200 Ib. per square inch was high boiler pres- 
sure, and to whom the application of the mildest 
superheating was a daring novelty, were, not 
ready to take such a prophecy seriously, To-day, 
however, there can no longer be any doubt. that, 
even though the prophecy we have quoted has:not 
yet been entirely realised, we are working with 
increasingly high pressures and still more rapidly 
rising degrees of superheat. On page 606 we 
review an extremely interesting report on the whole 
subject. Quite elementary thermodynamics serve 
to explain the increased efficiency in the use of 
steam or other working fluid which is attained by 
these means. That the practical difficulties which 
undoubtedly surround each step in that direction 
have been steadily overeome is due to another 
factor—the increasing demand for economy in 
power production, and the strenuous competition 
between the internal combustion engine, on the 
one hand, and the steam turbine on the other, We 
have yet to reach the stage when the entry of the 
internal combustion turbine carries this struggle 
another step forward. Meanwhile, however, there 
are very serious problems to be faced, problems 
which centre around the provision of metals possess- 
ing satisfactory working strength at the high 
temperatures involved 

It is unfortunately an almost universal property 
of metals and of alloys that their strength diminishes 
with rising temperature. In itself this is not an 
unmixed evil, since it makes it possible to work the 
majority of metals with ease in forging, press, 
drop hammer or rolling mill at moderately high 
temperatures which are easily attainable in indus- 
trial processes. Were our metals as hard and strong 
at a bright red heat as they are at the ordinary 
temperature we should be confined largely to the 
use of castings, since in anything but very light 
sections the power required for shaping them would 
be prohibitively high and materials hard and strong 
enough for our rolls and dies would be lacking. 
Actually, there are a few materials to which this 
limitation applies. For instanee, there is a very 
hard and strong alloy known under the name of 
“Stellite,” which retains its hardness to so great 
an extent that it cannot be worked at any tem- 
perature and can only be brought to the desired 
shape by casting. For some rather limited pur- 
poses--limited by the high. cost of the alloy as well 


vides a reasonable solution for  high- -temperature 
problems. But it is much too limited a solution 
to affect the main problem of finding alloys suit,- 
able for use, in the parts of machines exposed to 
high temperatures and pressures, vet capable of 
being readily and economically fashioned to the 
desired shape and size, So far as the most, funda- 
mental of our materials are coneerned—iron and 
steel—the difficulties are not yet acute. . It is true 
that the exposure of cast iron, at least of certain 
kinds, to highly superheated steam leads to disas- 
trous results, but the strength of mild steel actually 
increases slightly at first with rising temperature 
and then only begins to falloff. A temperature 
range is, however, reached well below a visible red 
heat, where the falling off in strength becomes 
serious. When it becomes necessary, however, 
this difficulty could be met by the use of certain 
types of alloy steel, such as the high tungsten and 
chromium steels now widely used for the valves 
of high-duty internal combustion engines. At or 
near 1300 deg. Fah., however, even these fail, thus 
setting a limit to working temperatures except 
in cases where they persist only for a fraction of a 
second, so that the maximum temperature attained 
by surrounding metal remains much lower, as in 
the case of internal combustion engines. _ Where 
steam to he used, however, conditions 
are very different.. It is true that steam at 
1300 deg. Cent, is not,as, yet a practical 
proposition ; the increase of working temperatures 
has, however, been so great and. rapid in recent 
years that we cannot afford to look at such a figure 
as entirely beyond the range of possibilities, and 
if that is the view of the engineer it becomes a 
definite problem for the metallurgist to seek 
materials capable of meeting such a future demand. 
The more immediate problem, however, does not 
relate so much to the primary materials as to those 
connected with accessories, such as valyes and 
valve seatings, where hitherto the non-ferrous 
alloys have rendered such good service, . The 
ordinary bronzes and brasses, however, become 
unduly weak and soft at temperatures which are 
already within the limits of our working ranges. 
It is perhaps possible to replace these alloys by 
some kind of ferrous material capable of with- 
standing higher temperatures, but this would 
mean abandoning the special advantages on account 
of which the bronzes have hitherto been success- 
fully used, and, in any case, it is not a development 
which metallurgists interested in non-ferrous metals 
can afford to view with indifference, 

The ordinary alloys of papper with zine and tin 
fail for this, purpose, and the aluminium bronzes 
are not much better,, All these can’ he stiffened 
to some extent by the addition of more refractory 
metals such as nickel, but the effect, although 
marked, does not go far enough to make a radical 
advance. In this matter both America and 
France have shown the way, the former by the 
development of the alloys of the “ Nichrome ” 
type consisting mainly of nickel and chromium 
and a_nickel-copper.alloy, while in France 
M. Chevenard, working under the auspices of 
a great steel firm, has developed a number of 
special “ high temperature ’’ alloys. _ Some fairly 
successful efforts in the same direction have 
since been made here, and we understand that 
the British Non-ferrous Metals Research Associa- 
tion is taking an interest in this question. It is 
one undoubtedly to be commended to the atten- 
tion of our metallurgists. What is needed is a 
group of alloys not excessively expensive either as 
regards raw. materials or mode of production, 
capable of being worked up into the necessary 
shapes with reasonable ease and economy, and 
capable of resisting working stresses at tempera- 
tures of more than 700deg. Fah.—the limit 
adopted by engineers to-day—or even higher in 
the future.. We realise that this is not an easy 
problem and that, at first at all events, such special 
materials must be more expensive than more 
ordinary alloys. It is, however, a matter in which 
itis highly important that, British metallurgists 
should not fall behind, 
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Mercury Vapour Rectifier Sub-Stations. 


Ir has taken electrical engineers a long time to 
develop. a static piece of apparatus suitable for 
converting alternating-current into direct-current 
on # relatively large scale. Whilst small mercury 
vapour rectifiers have been in use for many years, 
high-capacity rectifiers of this type.are really only 
just. beginning. te make headway on electricity 
supply systems. That the use of revolving machi 
nery for ehanging alternating current into direct 











as by the difficulty of working—this material pro- 
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under practically all conditions, we have not the 
least doubt. Something more akin to the static 
transformer than the rotary converter or motor 
generator has long been needed, and the more 
direct current is utilised the more will this need 
he felt. Rectification by means of static apparatus 
is steadily becoming a matter of greater import- 
ance to electrical engineers, who consider that a 
direct-current supply is essential or who find 
themselves compelled to give such a supply as the 
result of conditions which ‘they now find ‘it 
difficult to control. Mereury vapour rectifiers 
have recently been installed in a number of sub- 
stations, such, for instance, as in the sub-stations 
on the Midi Railway in France. In some cases 
certain troubles have naturally been experienced, 
for it seldom happens that any new piece of appa- 
ratus is free from defects, but it will be strange 
indeed if the difficulties met with are not eventu- 
ally overcome. 

The fact that a very fair number of 
mereury vapour rectifiers are now in every-day 
use is an indication that if all the faults have not 
already been suppressed, they are not of a very 
serious character. A point of considerable im- 
portance in connection with these rectifiers is that 
awutomatic control is not a very complicated and 
expensive business. As shown in a paper on auto- 
matic and semi-automatic mercury vapour rectifier 
xub-stations, read by Mr. G. Rogers at a meeting 
of the Institution of Electrical Engineers on Novem- 
her 20th, glass bulb rectifier sub-stations of the 
automatic type are, relatively speaking, cheap 
and simple, and they may be used with advantage 
for developing an efficient and economical! direct- 
current supply to remote areas, The author 
describes a scheme of this kind which has 
been put into operation for supplying direct 
current to the thinly populated out-lying areas of 
Birmingham. The capacities of these stations are, 
however, small, and if larger metal-cased rectifiers 
had been necessary, the saving in capital cost 
which the author is able to show over rotary con- 
verter sub-stations, would probably have been 
very much less pronounced. Moreover, it is to be 
noted that the current is generated at a periodicity 
of 25 eyeles, which, in the opinion of the author, is 
unsuitable for domestic purposes. There is a 
tendency in this country for supply engineers to 
follow the fashions set by the large and most 
important electricity undertakings, but it is well 
that the conditions governing the adoption of all 
schemes should be properly understood. As Mr. 

togers admits in the early part of his paper, where 

available supplies have a frequency of 40 and over, 
the problem is simple, as distribution on the four- 
wire three-phase system is easy, cheap and flexible. 
The network may be developed where required 
by means of static transformer sub-stations, and 
the cost of the low-tension distribution system can 
he reduced to a minimum. We hope therefore 
that the extension of direct-current distribution at 
Birmingham will not lead to an injudicious use of 
direct current elsewhere. The t position as 
regards distribution was clearly set forth by Mr. 
Charles H. Merz, in his recent paper on the trans- 
mission and distribution of electrical energy, read 
at the World Power Conference. The old direct- 
current town distribution networks, he said, usually 
cover the areas of densest load, and represented 
a large investment, so that most of them have been 
retained. Their effective capacity has been in- 
creased by dividing them into a number of sections, 
each fed by a sub-station from the high-pressure 
three-phase system. As a rule, the growth on the 
outskirts of these old networks has been dealt with 
by alternating current taken direct from the main 
transmission system. In the case of many of the 
smaller networks, a complete change-over to 
alternating current has been the ultimate result. 
It is now becoming usual for the larger power 
users to be supplied individually from the high- 
pressure distribution system, the low-pressure 
distribution being increasingly concerned with 
domestic supplies and small power users. The 
tendency in some of the bigger cities towards the 
erection of large blocks of flats and large stores will 
result in these also receiving supplies directly 
from the high-pressure system. 

Another matter with which Mr. Rogers deals in 
his ‘paper is the use of automatic booster rectifier 
sub-stations for feeding into existing direct-current 
networks, with a view to relieving overloaded 
feeders. Under some conditions, the scheme will be 
justified, but, as Mr. W. H. Selvey pointed out 
during the discussion on Mr. P. J. Robinson’s 
paper on the automatic ‘sub-station installed at 
Liverpool, read before the Institution of Electrical 
Engineers in 1923, engineers ought to consider 


whether it is réally advisable ta perpetuate direct- 
current distribution. Mr. Selvey argued, and, we 
think, rightly, that in many cases, instead of patch- 
ing up the old system and making it serviceable 
for a time, it is better to see what would happen 
if steps were taken to superimpose an alternating- 
current system. We are inclined to think that the 
automatic sub-station for general supply networks 
is only a temporary expedient. The practice of 
superimposing an alternating supply on existing 
direct-current systems, so that the former will 
gradually supersede the latter, is, in our opinion, 
often by far the best policy, although it may not 
always be the best solution of the problem from 
the point of view of the consumer. 
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The Planning, Erection and Operation of Modern 
Open-hearth Steel Works. By Huperr HerManns, 
Authorised English translation. Edited by Wesley 
Austin. London: Ernest Benn, Limited. 1924. 
42s. net. 

THE production of steel ranks as one of the world’s 

greatest industries. Indispensable as steel is to 

modern civilisation, indeed contributing as it has 
done to the development of that Civilisation, new 
applications of it are found almost daily. This eon- 
tinual expansion exp!ains, but does not render less 
romantic, the fact that during the year 1923 the 
world. absorbed 78,403,000 tons of steel... The figure 
is startling and indeed seems almost incredible. In view 
of such avast production and utilisation whence comes 
the pte ressed state of/the industry, net only 
in Gréat Britain but in all other countries as well ? 

The answer lies largely in the facts that the world’s 

producing capacity is over 120,000,000 tons, and pro- 

duction costs are too high. 

Of this huge total 75 per cent. is manufactured by 
the open-hearth process, and this proportion is 
increasing. Born in 1861 in the inventive brain of 
William Siemens, cradied and nurtured during its 
early years by the help of Pierre Martin, the process 
is increasingly recognised as the one by which reliable 
steel can be manufactured, and hence its adoption 
in the industry. Yet, despite its sixty-two years of 
history, and the immense amount of capital invested, 
the knowledge regarding the open-hearth farnace is 
still ill-defined and crude, The present practice 
has been, built up during the years by the process of 
trial, often. very costly, and experience, oftén very 
bitter, so that most of the accepted designs of open- 
hearth furnaces depend rather on the fact that they 
are what our neighbours are using, or what our 
fathers used, than on any appreciation of the funda- 
mental princi involved or the application of 
proved scientific knowledge. It seems curious that 
in @ powerful and wealthy industry such should be 
the case. 

How many other industries depends on such an 
inefficient producing unit as the open-hearth furnace ? 
Thermally not more than 25 per cent. of the heat 
oy is usefully employed ; structurally it is 
subject to rapid deterioration owing to the high 
temperature needed and the inability of the available 
refractories to withstand it, and) im operation it 
depends entirely on the care of the human element 
which, by incapacity, can increase the wastage or, 
by inattention, do damage which in a modern unit 
may involve a repair expenditure of £2000. It 
seems, therefore, that there is a field open for most 
fruitful research, True there are some books avail- 
able which deal with sections of the subject, but they 
fail to meet the want in so far that they start from 
& point, assuming all that leads up to that point to 
be incontrovertible because already accepted. There 
are also many papers which have been written re- 
cording important results in many lines of investiga- 
tion. But what the industry needs is the ication 
to these problems of the fearless mind of an original 
investigator with courage enough to leave the hard 
beaten track and by the application of fundamental 
scientific principles “ blaze a new trail” of economy 
of production along which, following its’ prophet, 
the industry would be led out of the somewhat arid 
and barren land in which it finds itself at present into 
a new land flowing with “ work and money.’ In- 
cidentally the prophet would probably receive the 
reward usually accorded to prophets but, if, in these 
more polite days, he escaped being stoned, he could. 
console himself with the thought that the problem 
of the alleviation of unemployment has already 
received the attention of a paternal Government and 
he need not starve. 

Tt ‘was with meditations such as these that’ we 
approached the volume under review, and we may 
say at once that whilst Mr. Hermanns has not 

the ré/e of the prophet, yet he has given 

us @ book which as a record of what has already been 
achieved will be useful to the industry as a work of 
ynce. The translating and editing has been 
very well done, and it is refreshing to find a volume 
so tifully illustrated with reproductioris of good 
drawings and photographs. In literature intended 








for engineers illustrations are frequently more impor- 



















tant than text, a fact that is frequently overlooked 
by authors. 

Mr. Hermanns’, experience \has, been gained prin- 
cipally with the open-hearth furnace in Germany, 
and the major portion of his book deals with th, 
practice in his own country. His references to what jx, 
being done in America are brief, and his records of wha; 
is being done in Great Britain are briefer still. —§ Whils: 
this partiality is natural, yet it is regrettable in. a book 
which purposes to have an international cireulati.,, 
The conditions under which the open-hearth furna... 
is used in Germany are entirely different from tho», 
which exist either in America or Great Britain, an. 
since any consideration of the suitability of @ certa,), 
design of furnace is fundamentally wrapped up i, 
the service the furnace is desired to give, the practi, 
of one country may be quite unsuitable for anoth.,. 
The major production of steel in Germany is effect. 
by the Thomas process, which is an adaption of th. 
basic Bessemer method. Without traversing the 
details of the process, it is enough to recall that i, 
it there are no means of using the serap which result. 
from the subsequent, rolling of the steel. It may b.. 
taken in general that for every ton of steel ingo: 
made and rolled into either plates or bars at leas: 
30 per cent. of it appears as scrap. Hence there i 
in Germany, & large amount of Thomas scrap to bh. 
used up, and that is done by employing it as th 
greater part of the charge in the open-hearth furnace 
In consequence it is not unusual to find the charg: 
consisting of 80 por cent. of scrap and 20 per cent. 0: 
pig iron, whereas in Great Britain the usual charg. 
will be 40 per cent. of scrap and 60 per cent, of piy 
iron. In Germany, therefore, the conditions cal! 
for a rapid melting of the serap, and, when the whol. 
charge is molten, the metallurgical condition in th 
bath is such that practically no further refining i. 
necessary, In Great Britain, however, and to a 
large extent In Ameri¢a, the melting of the charge, 
although an important factor in the total time taken, 
does not occupy as much time as the subsequent 
working of the molten material to the necessary 
degree of refinement. 

The difference outlined is of greater moment than 
may appear from our statement, and has a funda- 

effect on the working of @ Siemens furnace 
and consequently upon its design as an engineering 
structure. We feel, therefore,’ that, whilst in no 
wise depreciating the descriptions which the author 
has given, he would have rendered a great service to 
the industry if better comparison could have been 
made between the practice in the three countrie~ 
mentioned, especially if the determining factor in 
each case could have been indicated. Furthermore. 
the interesting illustrations of furnaces which have 
been developed in Germany would be very much more 
helpful if the service obtained from each of the types 
could have been given. It is evident from what we 
have said already that the conditions under which a 
furnace is worked has a vital effect upon the service 
obtained ; consequently, however, attractive a P- 
ticular design may be, ie vemnaina gal 6 Halak Vilies 
some data of its performance are given to support 
its claim for serious consideration. 

With these few general remarks we may now touch 
upon one or two special points in the book which have 
attracted our attention, We are interested in the 
reference the author makes to the McKune furnace 
on page 103, and in passing we may remark that the 
design with the vertical damper at the mouth of the 
port, shown on page 104, has been abandoned, and 
horizontal dampers in the vertical flues adopted as 
standard design. On page 138 the author introduces 
the subject of the use of water cooling elements for 
maintaining the furnace structure, but he has dis- 
missed the matter in a somewhat cursory fashion 
without giving to it its due weight. We are aware 
that water cooling has found little favour in Germany 
and, indeed, in British works; but, in America water 
cooling has been applied to an extreme degree, and 
whilst the tendency may be to reduce the amount 
employed, yet in view of the increasingly strenuous 
demands made upon the open-hearth furnace, which 
is not being met by an increase in efficiency of the 
refractories, we fully expect that some measure of 
water cooling will become standard practice in Europe. 
The author leaves the vital subject of refractories 
practically untouchéd. He may urge that they should 
be dealt with by experts on refractories ; but, grant - 
ing this, the importance of the right use of refractories 
and their efficiency in withstanding the high tempera- 
tures now common in open-hearth furnaces makes 
some definite référence to the subject ‘necessary in « 
book of the character of that under review. 

In a section of the volume which deals with thermal! 
efficiency it is mentioned that a large proportion of 
the heat lost escapes in radiation from the body of 
the furnace, and it is indicated that efforts have been 

this loss by-i 


thickness than usual. Some details of the experienc: 
resulting from these efforts would have been interest. 


ing. The efficiency of the open-hearth furnace 
-aentorsraglinverepire wy apd? ply airy © ay Sossuall 
burning gases within it, limit tempera - 
is the capacity of the refractory mate- 


ture employed 
rials to stand it. At present the silica bricks available 
at which it is possible 


sve a melting point at about 
the maximum 
to work is limited to about 1700 deg. Cent. to 1750 deg. 
Cent., and even at that temperature the surface of 
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the walls eacu atl to the heat is on the point of melting. 

The bricks, therefore, can only stand these extreme 
conditions by the rapid passage of the heat from the 
exposed surface through them to the outside air so 
that the average temperature gradient across the wal] 
comes Within @ safe limit. Now, if a wall is built of 
vreater thickness there is an increase in the resistance 
io the passage of heat per unit of time, and conse- 
yuently the protection afforded to the hot surface is 
reduced, In practice the experience is that a silica 
wall will become reduced in thickness by the melting 
away of the exposed surface until a dimension is 
irrived at where the rate of passage of heat through 
the brick and its dissipation in radiation just balances 
the rate of impression of heat on the exposed surface. 
When this condition has arisen, as it. does do almost 
automatically, it will be found that the wall will last 
for @ relatively long period unless some increase in 
the furnace temperature takes p'ace, when automatic 
readjustment follows, 

We are surprised to find that in dealing with open- 

hearth furnace accessories the author confines his 
reference to furnace charging machines exclusively 
io the overhead revolving type. That machine is 
osentially a German development and expresses 
omething of the national mentality. The German 
loves & machine, and the more complicated that 
machine is the gréater is his admiration for it. ‘The 
characteristic shows itself in most German steel works, 
which invariably suffer from “over engineering.” 
The low ground type charging machine is not men 
tioned, although. it is used universally in America, and 
largely in Great Britain, and is a very much more 
imple and rapid working unit than the overhead 
machine, Speed of operation is the éssential factor 
in these days when big outputs from furnaces often 
depend upon the saving of a few minutes during 
charging Operations. 

We commend to the attention of British steel 
makers the methods for the heating of ladles described 
on page 177, They are very much more effective and 
economical than the usual methods adopted in British 
shops. 

We have touched upon these few points mainly 
with a view to showing how much there is in this vast 
subject which needs investigation, but we do not wish 
our coraments to be taken as depreciating the value 
of the book. Whilst there are many points on which 
we cannot agree with the author, yet we gladly pay 
tribute to the excellent work he has done in gathering 
together so many examples of current practice in this 
important phase of metallurgical industry. We have 
read the hook with very great interest, and the logical 
sequence of hia treatment of the subject appeals to 
us. We can recommend it with confidence to all who 
are interested in open-hearth furnaces and the exten- 
sive supplementary plant which the installation of 
such furnaces demands. 


Auternating-current Rectification. By L. B. W. Jo.Liey. 
London : Chapman and Hall, Limited. Price 25s. 
net. 


We believe that we are correct in saying that this is 
the first book to be published in this country on recti- 
fication. The subject is a very fascinating one, and it 
is of growing importance. Although we hold the 
opinion that direct current is often used when alter- 
nating current will serve the purpose quite well, it is 
of course a fact that rectification or conversion by 
means of rectifiers, rotaries or motor generators is 
sometimes essential. The author of this book is 
clearly by no meang an out-and-out advocate” of 
direct current, for he says that, however much may be 
said regarding the advantages of direct current, there 
is little doubt that at the present time, from the point 
of view of generation and transmission, alfernatiriz 
current has considerable advantages over direct 
current. America, he states, points to the absolute 
necessity of alternating current as the only possible 
-vstem for the present, and the near future. But it is, 
of course, perfectly trué, as the author himself shows, 
that direet current must be used for certain purposes, 
such as for charging accumulators. 

The book coverg,a wide field. The early part is the 
most theoretical portion of the volume, for it deals 
with harmonic analysis, a subject which is perhaps 
nore fascinating to mathematicians than to engineers. 
The author next deals with the most common types 
of electrical machines which are used for conversion, 
such as rotary conyerters and motor converters. 
hese machines, howevér, aré only briefly considera. 
is they have been dealt with by many other writers 
n electrical subjects. The book, as the title implies, 
+ concerned more particularly with the mechanical, 
inercury vapour, thermionic and electrolytic rec- 
\ifiers, which have passed beyond the experimental 
stage. Ineidentally, the author does not, deal at 
any length with the Transverter, owing, no doubt, to 
the faet that it has not as yet been put te practical 
use. Other types of rectifiers with commutators and 
Vibrating reed rectifiers are, however, discussed. more 
tully, but these rectifiers are, of course, only made for 
«mall, outputs. .In. many cases the kenetron or 
thermionic. tube has displaced them, Following a 
chapter, on, the conduction of electricity through gases, 
there is a chapter on mercury vapour rectifiers, which 
is purely theoretical. In the next three chapters, 
however, there is a great deal of useful practical 


tions of large metal-cased rectifiers as made by Brown, 
Boveri et Cie. are given. Attention is also paid to 
smaller glass bulb rectifiers. 

One of the most interesting sections of the volume is 
that which is devoted to thermionic rectification, in 
which the author shows the method by which ther- 
mionic rectification is possible. Gas tube rectifiers, 
such as the Neon tube, Tungar, and Magneton rectifiers, 
are then discussed; also plate to poimt discharge, 
vibrating flame, corona and photo-electric cell 
rectifiers. Finally, the author deals with the conduc- 
tion of ¢@lectricity through’ liquids, electrolytic rec- 
tifiers, wireless rectifiers and alternating-current 
measurements and voltage regulation. Considering 
that rectification is daily becoming a matter of greater 
importance, and that as far as we are aware informa. 
tion on the subject has never before been brought 
together in the form of a book, the present volume 
should, we think, prove very acceptable to a large 
number of electrical men, especially in view of the 
fact that it is up to date and covers all rectifiers of 
practical value. 


Wireless Valve Transmitters. The Design and Opera- 
tion of Small Power Apparatus. By W. James. 
London: The Wireless Press, Limited. Price 9s. 

THe author of this book is a well-known writer on 
wireless matters, and he has been responsible for many 
articles and several books on wireless receivers. In 
the present volume, however, he deals with trans- 
mitting apparatus such as that used by amateurs. 
The book is written on very simple lines and should, 
we think, prove useful to all amateurs who are engaged 
in experimental work. It is, of course, necessary to 
obtain a licence from the Postmaster-General before 
experiments with transmitting apparatus can be 
carried out, and it is not always easy to obtain per- 
mission to use a radiating aerial. But much instruc- 
tive work can be done with an “ artificial aerial,” and 
many problems that arise in connection with work of 
this kind are dealt with in this book. There is a great 
deal of useful information, for instance, about the 
power supply, which often presents difficulties: 
Descriptions are given of various kinds of rectifiers 
suitable for wireless transmitting work. Considerable 
attention is also paid to microphones and speech 
amplifiers, the three-electrode oscillating valve, 
transmitting circuits, &c. The circuits dealt with 
are quite usual and reliable circuits which have proved 
to be of real practical value. There is no other book, 
so far as we know, which deals with wireless trans- 
mission on such simple and straightforward lines as 
this new volume, and we have no hesitation in recom- 
mending it to amateurs and others who are anxious 
to gain some knowledge of this branch of wireless 
communication. 


SHORT NOTICES. 


Recent Progress in Engineering Production. By C. M 
Linley. London: Ernest Benn, Limited.” 1924. Price 
42s. net.— Let us say at once that the title of this book does 
not properly describe the contents. It would lead one to 
suppose that the author discussed production methods 
from the broad view. He does not do anything of the 
kind, but gives brief descriptions of both and appliances in 
many cases, both as regards text and illustrations, drawn 
direct from manufacturers’ catalogues. We find relatively 
little original work in it, and the treatment is distinctly 
out of balance. It is obviously, for example, quite im- 
passible to deal with modern milling machines and milling 
practice in sixteen or seventeen pages of which the bulk 
of the areais occupied by fone cuts from catalogues. All 
subjects suffer from the same cause: some machines are 
mentioned, whilst others of equal merit are neglected. 
Barely five pages are given to drilling machines, with the 
consequence that nearly all he important#machines and 
makers are neglected. In the chapter devoted to lathes 
several American machines are described, but one. is left 
wondering if the author has ever heard of British lathes. 
The volume gives the reader the impression that the author 
has taken written and “ ted-up pages from his 
common-place book and strung them together into a 
volume. 


Tables of Steel Compound Girders. Compiled by F, B. 
Mason. London: Chapman and Hall, Limited. 1924. 
10s. 6d. net.—For many years Mr. Mason was chief 
draughtsman and structural with Dorman, Long 
and’ Co:, Limited, in London. pared a complete 
set of tables, covering the latest British 5 standard beam and 
the British standard beams of 1904. We presume that, 
following the practice in drawing-offiees, these tables 
were neatly drawn out on tracing paper, and that blues 
were printed off as required. In this volume the originals 
have been reproduced as blocks 4}in. by 6]}in., but they 
are quitelegible. Each table gives the essential particulars 
for one or two beams, first the dimensions, and then the 
perties. There are, of course, many tables of beams, 
but probably this series, prepared for drawing-office vse, 
will appeal particularly to draughtamen. 


Carburation in Theory and Practice. By Robert W. 
Brewer. London: Crosby Lockwood and Son. 1924. 
Price 15s. net.—This is the third edition of a book which is 
fairly well known amongst automobile engineers. It may 
be divided into three parts. In the first, we have a dozen 
chapters dealing with the principles of carburation and 
carburetters, in the second, one long chapter in which 
earburetters are described ; and in the third, a number of 
. The volume has been brought as much up to 
date as possible, but the author tells us in @ note that he 


Cambridge, from which h 








problemg of thermal economics which now face the auto- 
mobile engitieer and the ‘user.’’ 


rtirm 
French-English, English-French Dictionary of Financial 
Terms and Phrases, By J.O. Kettridge. London : George 
Routledge and Sons, Limited. 1924. Price 10s. 6d. net.- 
This is quite a useful dictionary for the general office. We 
have tested it here and there, and find it well done. On 
the title-page it is stated that twenty-five thousand words, 
terms and phrases are translated and illustrated by 
numerous examples. The arrangement is good and the 
printing clear. 


BOOKS RECEIVED. 


Hiitte des Bauingenieurs, 24 Auflage. Berlin: Wilhelm 
Ernst and Solm, Wilhelmstrasse, 9. 
The Merchant Navy. Vol. II. By A. Hurd. London : 


John Murray, Albemarie-street, W. 1. Price 2)s. net. 
Mining Educator. Part I. Fidited by J. Roberts. 
London : Sir I. Pitman and Sons, Limited. Price 1s. 3d. 
net. 
The Failure of State Railways. By H. Cox. London : 
Longmans, Green and -(o., 39, Paternoster-row, E.C. 4. 


Price 6d. 

The Fatigue of Metale. By H. J. Gough. London : 
Scott, Greenwood and Son, '8, Broadway, Ludgate-hill, 
EF. 4. Price 268. net. 








SIXTY YEARS AGO. 


In a@ leading article in our issue of November 25th, 
1864, we discussed the question of boiler explosions. 
‘\Can,”’ it was asked, ‘a boiler explosion be termed an 
secident ? Would a jury, composed of twelve competent 
engineers, decide that boiler explosions are casualties ? 
We should say that few engineers—and no engineer who 

ad id the tter—would assert that boiler 
explodions cannot be prevented by skilled attention. 
Men, professionally trained, may be said to have & strong 
feeling on this matter, and no eloquent barrister, charm 
he ever so wisely, could persuade such men that boiler 
explosions are not preventable. Given the case of any 
boiler on the point of bursting :—Let the fires be drawn, 
the water blown out, and the shell cooled down ; let the 
hydraulic test be applied ; send a practical man inside ; 
and the fact that the boiler was on the point of bursting 
could be certainly predicted by such an examination. 
A boiler explosion is, in truth, no more an secident than 
when a man sits on a barrel of gunpowder, and lets a 
match drop down the spigot hole. And yet the law in 
this country, as it stands at present, practically regards 
a boiler explosion as a casualty—as something like an 
earthquake, or storm, or apoplectic stroke. In cases of 
death through boiler explosions, juries generally return « 
verdict. of accidental death. Except in cases where very 
gross negligence can be distinctly sworn to, persons 
injured by such an occurrence as a boiler explosion have, 
practically speaking, no remedy. The explosion has 
destroyed the greater portion of its own evidence, and, 
likely enough, the most important human witnesses have 
been silenced in the same way. It is probable that more 
than enough property is annually destroyed by boiler 
explosions than would suffice to support a number of 
men, - equal to the number of the annually killed, while 
engaged in inspecting all the boilers throughout the 
kingdom.” The concluding sentence is not quite faultless 
in grammar, and lacks in clearness of expression, but its 
meaning is fairly evident. . In the same issue was 
given an account of the trial of a “‘ new machine for getting 
coal * which had been recently carried out at the Kippax 
colliery, near Leeds. The machine, which had been 
made by Messrs. Carrett and Marshall, of Leeds, was 
described as being quite different from other machines 
previously tried, ae as whilst the latter were operated 
by compressed air and on the principle of the pick motion, 
the former was worked by water pressure at 150 Tb. per 
square inch and had a to- ‘and-fro motion. ‘The trial was 
made in the Allerton seam of coal, which was 5it. 6in. 
thick, but contained a layer of dirt 3in. thick at the height 
of 20im. from the floor. The machine was mounted on 
four wheels and traversed on the corf tramways. The 
‘ holing ” or “ boring ” is described as having been done 
remarkably well in one even straight line and to a uniform 
depth. The cutters were fixed in a slotting bar, which 
worked with a steady longitudinal reciprocating motion 
at a slight angle, which ripped out the whole of the par- 
tition of dirt to a depth of 3ft 3in “at once going over.” 
The apparatus was entirely self-acting in all its operations. 
It propelled itself forward, “secured itself dead fast 
between the floor and the roof, while the cutters were in 
operation, and again released itself with the return stroke, 
making twenty-five strokes per minute.” 











Obituary. 


ROBERT BOLTON RANSFORD. 


Tue death is announced, as having taken place on 
Saturday last at a nursing home, of Mr. R, B. Ransford 
a well known patent agent and partner in the London 
finn of Carpma ts, Ransford and Newton, chartered 
patent agents, of Southampton-t uildings, Lendon, W.C. 
Mr. Ransford, who was in his fifty-sixth year, although 
not himself an engineer, had had) a wide experience of 


engineering and electrical matters and machinery, ne 
was.an Associate of the Institution of Civil E 


‘ollege, 

“ae as 27th Wrangler, 
He was president of the rtered Institute of Patent 
Agents in 1919-21, and had been for many years vice- 
chairman of the Board of Governors of his old school, 
having been nominated a member of that body by the 
London County Council. He was also a Justice of the 
Peace. He will be greatly missed im the profession to which 
he belonged, and to the members of which he was endeared 


He was educated at Dulwich College and at Jesus 








information on mercury vapour rectifiers, and descrip- 


“has written a new book dealing with some of those 


by his ability and a rare charm of manner. 
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Marine Oil Engine Trials 
Committee. 


TRIATAS OF THE MOTOR SHIP SYCAMORE. 


Tue Marine Oil Engine Trials Committee dates its | 


99 


origin from 1922, when Mr, D. B. Morison offered to 
place at the disposal of the Institutions of Mechanical 
Engineers and Naval Architects a 6000-ton deadweight 
capacity oil-engined vessel for which his firm, Richard- 
sons, Westgarth and Co., Limited, were building the 
machinery. The offer was accepted and a committee 
of the two Institutions was duly formed. Representa- 
tives of the Admiralty and of the Institute of Marine 
Engineers were added to the committee, and Sir George 
Goodwin was appointed chairman and Mr. W. H. 
Patchell deputy chairman. 

On Friday evening of last week the Committee 
presented its first report at a joint meeting held at 
the home of the Mechanical Engineers in London. 
The report, a lengthy document of over 120 pages, 
covers the Coramittee’s tests on the motor ship 
Syeamore, the vessel, referred to, by Mr. 
when he made his offer. This vessel was built by the 
Furness Shipbuilding Company for Messrs, Furness, 
Withy and engined by Messrs. Richardsons, West- 
garth. 
363ft., a moulded breadth 
draught of 23ft. when fully 


and a mean 
Her displace- 


of 52ft., 
loaded. 








Morison | 


She has a length between perpendiculars of | 


ment fully loaded is 9200 tons and her deadweight | 


capacity 6000 tons. An estimated service speed of 
11.5 knots was designed to be secured by two sets of 
oit engines, each driving a separate shaft and serew 
and developing a total of 2500 shaft horse-power. 
‘These engines are of the Richardsons-Beardmore-Tosi 
director valye type. They run nominally at 125 
revolutions per minute. Each has six cylinders work- 
ing on the four-stroke single-acting cycle.* 

The following is a table of the weight of machinery 
in the engine-room :-— 


Tape I.— Weight of Machinery in Engine-room. 
Part. Weight, 
tona. 
Main engines, complete with all pipes and fittings, 
including thrust blocks, but excluding fily- 


wheels .. . 426.5 
Fly-wheels... ™ 
Shafting and stern gear 42 
Auxiliaries, pipes and fittings- 

Fuel oilsystem . ar 21 

Lubricating oil syste 20 

Starting air system oe . 41 

High-pressure air sy stem... 2-1 

Exhaust system ) ° 32 

Cooling water system 17 

Pumping system (bilge, ballast and sanitary 

pumps) é ee Tee 18 

Electric generator. system — 32 

Steam system (boilers, condenser, oil burners, 

&e.) . 69.7 
Fittings on : board—V entilators, gratings, “work. 
shop, lifting gear, tools and outfit .. 43.7 
Spares—Main engine and auxiliaries . . 33 
Total - $22.0 
Water in system 4 
Waterinboilers .. 16 
Water i fresh water tank 35 
Lubricating oil in system i4 
Total o-« 69.0 
Total running weight . 891.0 


It may perhaps be noted that the main engines alone 
weigh 382]b. per shaft horse-power, while if we 
include the additional items in the table down to the 
eighth—cooling water system—the weight is 560 Ib. 
per shaft horse-power, 


| 
} 


The following table —— the torques, brake loads, 
and speeds as thus determined. 
Taste Il, 


Speed (R.P.M.). 
bg aaa external load. ~- 





A | B. | C. 
| Neareat Calculated | High low 
Nominal. Torque, brake from pro- | speed.) speed. 
| load. potter law. 
Lb.ft, | Lb. (ions 7 
Full torque 52,500 4,000 125 } 140 110 
}torque .. 39,375 3,000 108 | 133 93 
{ toraue 3 | 26,250 | 2,000 87 | 102 | 73 
torque .. | 13,125 | 1,000 63 =| 78 48 
i 





In carrying out the tests the procedure followed was 
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FiG. 1 -SHORE TEST INDICATOR RIG 


to arrange the brake load to give a desired torque 
and then to adjust the speed as closely as possible 
to that given in column C. After a period for stabilisa- 
tion the test was started. On its completion the speed 
was readjusted until it was raised to that in column B. 
A further stabilising interval was allowed before the 
readings were taken. Finally the tests at the speed 
given in column A were made. The three tests at 
each torque were completed in one day. 

Brief details of the testing apparatus used may be 





and Co, were fitted, the gauges on the more important 
pressures being calibrated by means of a deadweight 
tester. The thermometers employed were mostly 
manufactured by Casartelli and Sons, and at impo: 
tant points were calibrated by the Committee 

“ Cambridge ™ iron-constantin thermo-e ouple, in addi 
tion to a high temperature mercurial thermometer, 
was placed in each exhaust pipe behind the directo; 
valve and at the funnel end of the exhaust manifo|c|. 
The revolution counter was of the standard “ Har. 
ing" type. The condition of the air induced into t}\« 
engine was determined by a dry and wet bulb hygrw- 
meter placed close to the aft end of the induction 
manifold. The atmospheric pressure was read from 
a “Fortin” barometer situated about 100 yards 
from the test shop. “ Maihak”’ external spring ty). 
Diesel engine indicators were used on the engine 
cylinders, the drive being effected, as shown in Fig. | 
by means of a cord passing over a pulley on the 
cylinder head from a link gear attached to each cro- 
head. Cards were taken every half-hour. It is not«.| 
in the report that the drive to the indicators on thio 
different stages of the injection air compressor wa 
not particularly satisfactory and that the caris 
obtained will not probably bear close analysis. 

The water in the cooling circuits was measured b 
means of four Glenfield and Kennedy hot wat: 
meters arranged, as shown in Fig. 2, in the jacket an. 
exhaust manifold circuit, the pistons circuit, the hea« 
and valves circuit, and the air compressor and coole: 
circuit. No water was passed through the crosshea«| 
guides circuit. The cooling water used was fres), 
and was itself cooled by means of salt water, the rate 
of discharge of which from the cooler was measured 
by means of an orifice tank. The salt water discharg 
rate thus arrived at is not regarded as trustworth) 
Samples of the exhaust gas were withdrawn from tliv 
manifold into glass containers by allowing mercury 
inside the containers to dribble slowly away over th: 
space of an hour.. The containers were hermetically 
sealed for analysis later. An unfortunately long 
interval, however, oceurred between the samplin 
and analysing, and it was found that changes ha! 
taken place in the composition of the samples chiefly a- 
a result of the absorption of carbon dioxide in th: 
rubber sealing caps of the containers. The analyses 
were therefore subjected to a process of adjustment 
before they were made use of in the thermal balance 
sheet. The fuel used was Anglo-Persian Diesel oil. 
As analysed at the Greenwich Fuel Research Station 
it had an average gross calorific value of 19,320 
B.Th.U. per pound. From its composition it was 
calculated that the combustion of 1 Ib. of fuel should 
yield 3.11 Ib. of carbon dioxide and 1.10 Ib. of steam 
and would require theoretically a total weight of 
13.90 Ib. of air. Three qualities of lubricating oil 
were used, one for the crank case, one for the air com 
pressor cylinders, and one for the power cylinders. 
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SHore Test Resvuvrts. 


The results of the tests ashore are set out in the 
original report in nineteen tables and fourteen dia 
grams. They are not summarised nor discussed in 
any way and no comparative or controversial matte: 
is introduced, The tables are summarised in Table 
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The average stroke of the pistons is given in the | 


as 


report as 38.389lin. and the average bore 
be 


24.4095in. The clearance volume is stated to 
1495.8 eubic inches, the volume swept through by 


cach piston per stroke 10.396 cubic feet, and the | 


ratio of compression 13.016. 


Tests ASHORE. 


The port engine was tested at Richardsons, West- 
garth’s works during seven days in July, 1923. The 
conditions under which the engine was tested were 
arranged to imitate as closely as possible those under 
which the engine might be called upon to work at 
sea. To this end a simple approximate propeller 
law was assumed, namely, that for a given depth of 
immersion in water and-a-given slip the torque of a 
propeller was proportional to the slip multiplied by 
the square of the speed in revolutions per minute. 
Assuming constant slip, the engine speed was calcu- 
lated by this formula for the torques at full, three- 
quarters, half, and quarter power, or, to be more 
exact, for the nearest values of these torques which 
the available brake loads would give. In addition to 
carrying out tests at the speeds thus arrived at the 
engine was tested at 15 revolutions per minute above 
and 15 revolutions per minute below the calculated 
speed for each torque in order to imitate its perform- 
ance when prepelling the ship in light draught during 
fine weather and when heavily loaded in bad weather, 


* An illustrated account of the Beardmore-Toai director valve 
type of engine will he found in our issue of Nov ember 1Ith, 1921. 
(ne of its principal featares is the fact that each cylinder head 
carries two valves, both of which act alternately as inlet and 
exhaust valves. An oscillating “ director” valve is employed 


to open communication alternately with the suction and exhanst 
pipes. 
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FIG. 2—-COOLING WATER MEASURING 


given before we pass on to summarise the results 
obtained. The quantity of fuel passing to the engine 
was measured directly by means of an Avery weighing 
machine fitted with a tank holding sufficient fuel for 
an hour's full-load run. In order to check the steadi- 
ness of the consumption intermediate weighings were 
made every five or ten minutes. The brake used was 
an absorption dynamometer made by Heenan and 
Froude, designed to measure a maximum of 2300, 
brake horse-power at 110 to 180 revolutions per | 
minute. It had a brake arm of 13ft. M%4,,in. radius | 
and weights of 200 Ib. each. On the different pressure | 
lines about the engine Bourdon gauges hy Dewrance 
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SYSTEM 


ITl. herewith. Table TV. gives the thermal balance 
sheets. It will be understood that the letters B, A, © 
above the test numbers relate respectively to the 
over-speed, normal speed, and under-speed tests 
carried out at each value of the torque, as set forth 
in Table If, Test No. 15 was an additional full-power 
test carried out after the builders had advanced the 
| timing of the fuel valves, an adjustment which had 
the effect of raising the firing pressure from 590 Ib. 
| to 606 Ib. per square inch, and of reducing the fuel 
Percy, seong With this exception the tests were all 
run without the engine adjustments being altered or 
touched, 








Nov. 28, 1924 





THE ENGINEER 


619 











MARINE OFL ENGI 


Tasus LiL, 








Test number ; A B A © B A Cc B A Cc B A 0 
15 4 5 3 7 8 6 10 il 9 13 14 12 
Average speed, _— 128. 18134. 17118. 81 104. 68 121. 10,105. 20 90.47/101.37 85.37 71.82 75.43 60.03 44.67 
load on brake, Ib. 4,000| 4,000, 4,000 4,000 3,000 3,000 3,000) 2,000 rye 2,000 1,000 1,000, 1,000 
l'uel per minute, ib. 8.727,10.175, 8.955, 7.823 7.090 6.088 5.433 4.400 3.687 3.233 2.227, 1.780 1.328 
fuel per B.H.P. per hour, hb 0.425 0.455 0.452 0.448 0.469 0.463 0.481 0.517 0.518 0.540 0.708 0.712 0.709 
Fuel per I.H P. per hour, TB. 6.339 0.348 0.352 0.345 0.335 0.322 0.341 0.333 0.331 0.337 0.332 0.344 6.380 
Hrake horse-power .. 1,232) 1,342) 1,188 1,047 908 789 678 607 427 359 189 150 112 
brake M.E.P., Ib. per sq. 73.5, 73.5 73.5 73.5 55.) 55.1, 55.1 36.7 36.7. 36.7. 18.4 18.4 18.4 
Pressure, Ib. per sq. in. 
At end of compression 461 455 452 456 457 458 460 160 456 456 450 152 
Maximum during firing 606 557 590 586 479 ww n4e 470 490 412 428 421 
\t end of expanweon — 38 a7 37 25 Bt Bit) 20 27 25 : i7 16 15 
L.P.. Average all cylinders., .. 91.9 96.0 94.4 95,6 77.3 79.2 177.7, 567.4. 57.6 58.8 39.2 838.0 34.3 
licated horse-power “ 1,542 1,753 1,627 1,360 1,271 1,134 057 793 668 576 402 310 209 
iixhaust gas temperature, deg 
Fah., average at exit from cylin- 
ders om! phrtidecckhh :comiiee 6 650 598 573 526 4B 451 390 361 343 276 252 223 
‘otal LH.P, of compressor 86.3 112.0 96.0 71.0 90.5 74.4 63.8 67.3 56.8 47.7 37.7 30.0 20.6 
Hlast air pressure, Ib, per sq. in. 101% 1.063 1,023 863 913 863 863 763 763 763 543 543 513 
last air temperature, dey. Fah. 93 91 93 83 86 85 84 78 30 76 69 70 75 
( voling water, cylinder jackets and 
coxhaust manifold, quantity per 
hour, gallons, ° -- 5,208 6,640 4,705 6,670 4,290 3,720 9.280 5.490 a 5,700 «2,000, 1,980 a 
Hleat rejected to jac kets, B. ‘Th. Uv. 
permmute . - 18,400 21,040 18,250 19,900 14,100 14,870 15,150 10,790 ‘ 10,550 6,380 6,840 tbe 
liewt rejected to manifold, B. Th.U, 
per minute . 17,100 19,600 17,950 15,230 12,890 7,580 11,150 8,052 2,946 2,710, 2,575 nil 
(Cooling water, cylinder “heads and 
valves, quantity per hour, gallons 3,110 3,730 3,545) 3,200 2,740 2,463 2,580 1.810 1,585 1,610 1,260 1,240 1,080 
Heat rejected to heads, <&c., 
B.Th.U. per minute 20,700 22,920 21,220 19,540 16,210 14,650 12.950 9.900 8,610 7,165 4,080 3,700 3,490 
Cooling water to pistons, quantity, 
gallons per hour .. . 7i3s 1,120 935 990 770 720 880 1,140 1,870 1,150 730 700 
Heat rejected to pintons B. Th. U. 
per minute ‘ 5,500 6,020 6,320 6,040 4,810 4,920 5,260 4,370 8,120 4,200 2,740, 2,610 
Cooling water toaire npressor and 
ovlers, quantity per hour, gallons 2,060 2,040 2,017 2,070 2,540 2,450 2,330 2.300 4,640 2,390 2,300 2,360 2,330 
Hieat rejeeted to compressor, &¢., 
B.Th.t . per ounute ‘ 4,080 5,140 4,679 3,860 4,440 3,840 3,760 3.180 6,340 2,790 1,990 1,890 1,590 
Mean spevitic heat of dry exhaust 
gas, B.Th.U. por tb. per deg. ¥. 60. 2364 0.2349 0.2348 0.2333 0. 2337 
For 1th. of carbon in tuel 
Weight of dry exhaust gas b 34.7 30.7 41.7 wu 85.4 
bor Ltb. of fuel consumed 
Weight of dry air induced 6 29.52 26.13 35.47 - 42.50 72.52 
Weight of air in excess of that 
required for combustion } -- 15.62 12.33 21.57 28.60 58. 62 
fotal amount of heat carried away 
m exhaust gas, B.Th.U. db .. 41,688 47,032 37,982 30,843 32,922 25,700 24,041 16,066 13,378 11,449, 9,440 6,906 3,843 
Mechanical efficiency .. : - 79.8 76.6 77.8 77.0 71.5 73.2 71.0 64.0 63.9 62.4 46.9 48.4 653.4 
Thermal efficiency, B.H.LP. basis oof maee 28.9 29.1 29.4 28.1 28.4 27.4 25.3 25.4 24.4 18.6 18.5 18.6 
Thermal efficiency, L.H.P. basis 38.9 37.9 37.5 38.2 39.4 39.0 39.6 39.6 39.9 39.5 39.8 38.4 34.6 
Itheiency of ideal engine 52.0 62.0 62.0 52.0 52.0 52.0 52.0 52.0 52.0 52.0 52.0 52.0 52.0 
Etliciency ratio 0.748 0.729 0.722 0.735 0.758 0.750 0.762 0.762 0.768 0.760 0.766 0.738 0.666 
Friction horse-power  . 224 278 265 252 242 226 213 192 178 166 140 130 114 
Volumetric efficiency, per cent. b.. 82.5 79.2 78.5 77.1 82.8 82.0 85.0 73.0 72.6 75.2 84.0 85.0 85.0 
a The water quantities, as recorded, are inadmissible. 6 The quantities thus marked are influenced by probable errors in 
the analysis of the exhaust gas-s. 
Taste 1V.—Thermal Balance Sheets 
(All quantities in B.Th.U. in respect of one minute's duration.) 
Test number A B A c B A ( B A Cc B A Cc 
15 4 5 3 7 ‘ 6 10 11 9 13 14 12 
lo heat carried in by fuel 
grows ) . - 168,600 196,600 173,000 151,000 137,000 117,600 105,000 85,000 71,200 62,400 43,000 34,400 25,600 
by thermal equivalent of— 
Brake horse-power 52,220 56,900 50,400 44,400 38,500 33,430 28,740 21,500 18,100 15,220 8,020; 6,360, 4,750 
(Compressor horse power 3,600 4,720 4,050 3,020 3.840 3,155 2.700, 2.850 2.410 2.020 1,600 1,280 875 
Friction horse power 9,500 11,780 11,240 10,680 10,260 9,580 9,040 8,140 7,550 7,040 5,940) 5,520 4,830 
liv heat en to —- 
lackets : : > 18.400) 2h 8: 19,900 14,100 14,870 15,150 10,790 10,550 6,380 6,840 
Manifold 17,100 19,600 7, 15,230 12.890 7,680 11,150 8.055 2,945 2,710 2,575 nil 
Heads 20.700 22,920 2).% 19.540 16.210 14,650 12;950 9.900 8.610 7,165 4,080 3,700 3,490 
Mistones 5.500 «66,920 6,1 6.040) 4,810 4,920 56,260 4,370 8,120 4,200 2.740 2,610 nil 
L.C. jackets and cuvlers ton 5,140 4,670 3,860 4.440 3.840 3.760 3.180 6.340 2.790 1,990 1,890 1,590 
*Byheatin dry exbaust ga 
*By total heat of super 11,688 47,032 37,082 30,843 $2,022 25,700 24,041 16,066 13,378.11,449 9,440 6,906 343 
heated steam 
iv radiation aml wi 
unted for . 1.248 odes vis 2,513 972 125 7,791 149 979 100 |—3. 281 
Total 168,600 196,600 173,000 151,000 °137,000 117,600 105,000 85.000 71,200 62,400 43,000 34,400 25,600 
* These quantities are influenced by probable errors in the analysis of the exluust gases. 
Some additional tests of a minor nature were . 
carried out on the engine while in the test shop. Of A Nuts slackened on taking thrust record. 
idee aed ." bee. “ hably : 4 13, Aft cast-iron yoke resting on bearing. 
ose tests the most mteresting probably was one C, Forward cast-iron yoke resting on hardwood chucks. 


made with the object of determining the temperature 
of the metallic parts of the engine exposed to coin- 
By means of four different fusible alloys the 
following temperatures were found to prevail in the 
parts named during the six-hour full-power trials : 


bustion. 


Piston crown Above 446 deg., below 626 deg. Fah. 
Exhaust inlet valve 
head See ok -- Above 788 deg., below 960 deg. Fah 
Exhaust inlet valve 
seat Above ?, below 626 deg. Fah. 
A lubricating oil consumption test should also be 


noted. It was found that at 120 revolutions per 
minute the power cylinders used 3.1 gallons of lubri- 


cating oil per day and the air compressor 1.5 gallon, 


Sea TRIALS. 

The trials of the vessel at sea were carried out during 
two days in April, 1924, while the vessel was on a 
passage from Swansea to the Mersey. The wind and 
sea conditions are given as good throughout the trial. 
On leaving Swansea the vessel had on board cargo, 
fuel, stores, and water to the aggregate amount of 
3755 tons, the draught being 17.4ft. forward and 
20.8ft. aft. In this condition the vessel had a total 
displacement of 7425 tons, 

The trials were carried out at full engine speed— 
125 revolutions per minute nominal——and at what 
was likely to be the speed of the vessel on service, 
namely, 105 revolutions per minute nominal. The 
‘ull-speed trial was made in the Bristol Channel and 


NE 
Shore Trials of Port Engine. 
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extended over a period of four hours. During it the 
wind was nearly ahead and had a velocity of about 
12 knots. The reduced-speed trial was made in the 
Irish Sea and lasted for three hours. In this case the 
wind was nearly astern and had a velocity of about 
15 knots. ‘The speed of the ship was measured by 
means of a Walker log towed about 200ft. abaft the 
ship. This log had previously been calibrated on a 
similar ship during twelve measured mile runs. At 
full revolutions the speed of the Sycamore was found 
to vary between 11.6 and 12.2 knots, according as 
the wind shifted. At the reduced speed setting tho 
log registered 10.2 to 10.3 knots. 

Every half-hour throughout each trial records were 
made of the revolutions of both engines, the levels in 
the fuel tanks and the temperatures about the 
engines. The engine speeds were adjusted so that, 
with no helm on the ship, the average revolutions 
should be as near as possible 125 and 105 per minute 
in the two trials respectively. This condition resulted 
in the following engine speeds :— 


Trial a. eae I. , iB 
Engine ; Port Stb'd .. Port Stb'd 
Average r.p.10. 127.0 ., 124.8 106.4 104.4 


Indicator cards were taken from the power cylinders 
every half-hour and from the air compressor at the 
intermediate quarter-hours. 

With regard to the measurement of the fuel con 
sumption it is to be noted that the total was measured 
under three heads, viz., (a) the amount supplied to 
the main engines jointly; (6) the amount supplied 
to the steam boilers for the evaporator and other 
auxiliary purposes ; and (c) the amount supplied to 
a two-cylinder “ Tosi” engine driving an electric 
generator for lighting and certain other auxiliary 
purposes. The main engine supply was measured 
in a calibrated tank consisting of two cylinders 
mounted on a common box-form base. A vertical 
gauge glass was disposed symmetrically between the 
cylinders so that the level indicated in the glass was 
the mean of the levels in the two tanks and was not 
affected by any movement of the ship. While this 
arrangement gave good results, it did not permit 
the fuel supply to each main engine to be measured 
separately. To apportion the total supply between 
the two main engines it was assumed (a) that each 
would take a quantity proportional to the power it 
developed and, as an alternative, (b) that the supply 
to each was a linear function of the exhaust gas 
temperature. These two methods yielded the follow- 
ing results for the fuel consumption in pounds per 
hour :— 


Trial .. : I Il. 

Method a) b) a) b) 
Port engine .. 506 903 301 297 
Starboard engine 555 558 330 333 


The averages of these values were taken. As regards 
the supplies to the boilers and generator engine it is 
noted in the report that oscillations in the megsuring 
device employed reduced the value of the readings 
obtained. 

In addition to the fuel and other measurements 
detailed above the torque and thrust developed were 
directly measured. The torques were determined by 
means of a ‘* Moullin ’’ torsiommeter on the port shaft 
and «a Hopkinson-Thring torsioumeter ou the star 
board shaft, The thrust was measured by means o! 
recording oil ram arrangement—see Fig. 3 
obtained from Michell Bearings, Limited, and apphed 
The thrust 


a 


tv the thrust block of the starboard shaft. 
of the port shaft was not measured. 

The tuel used as tested after filtration us the settling 
tanks had a gross caloritic value of 19,080 B.Th.U. 
per pound, and in its analysis did net differ greatly 
from the fuel used in the 

In the original report the results of the trials and 


tests ashore. 


Thrust block shown chain doticd. 
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FIG. 3—MICHELL THRUST MEASURING DEVICE 
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the deductions therefrom are set out in numerous 


diseonnected tables. Below we give a suinmarised 
collection of them. 
Taats V— Sea Trials of the T.S.M.V. Sycamore. 


+ 


Trial L., 4 hours at 125 revoluti r 1 


pe 
Trial IT., 3 hours at 105 revolutions per minute nominal. 





Trial, I. II, 
Engine. Port. Star- Port, Star- 
board. board. 
Average r.p.m, 127.0 124.8 106.4 104.4 
L.H.P. oe 1486 1627 960 1053 
Maxiioum pressure . . 482 493 486 499 
Pressure at end of com. 
pression 456 445 453 443 
Pressure at end ‘of expan: 
pansion URS > 4 36 24 25 
Average M.1L.P. ; Bid 95.8 66.3 74.1 
Mechanical efticiency ' 74 77.5 66.: 69.5 
Shaft horse-power .. - 1, Loe 1,260 638 733 
er: ue equivalent to 
P.2 ee ee £5,500 52,900 31,500 36,800 
T —~ measured .. 37,640 40,870 24.170 27,040 
: hrust in Ib. ‘a 23,550 16,480 
Torque equivalent to 
thrust? oad 17,100 «644,600 34,200 32,200 
Fuel ¢ sohsumption* 8,42 9.28 4,97 5.54 
Injection air pressure 933 970 R64 O14 
Exhaust gas seater 
deg. Fah. ‘ 570 6o2 333 403 
( ‘ompressor I. HP. 92.8 86.4 2.6 81.0 


* Deduced from curve obtained during shore trials of port 
engine connecting mechanical efficiency with mean indicated 
pressure. * In p ds-feet. * Calculated from thrust measure- 
ment and screw efficiency, the latter being determined from model 
experiments. The pitches of the two full-size screws being found 
to be exactly equal, the torques equivalent to thrusts for the port 
engime were caleulated from 8 engine thrusts on 
the assumption that the 
the same ratio to each other as the thrust registered during tlie 
model experiments for the same change of slip. * In Ib. per 
minute. Average value at the exits of the six eylinders. 





It is explained in the report that the torque as 
‘measured by the torsionmeter should exceed the torque 
equivalent to the thrust by about 2 per cent., repre- 
senting the loss in the tail shaft and journal bearings. 


It is also explained that the torque equivalent to the | 


shaft horse-power should exceed the torque equivalent 
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rt and starboard thrusts would bear | 





sle9 round Revelution, a biade vertical at 0° 


Mr. Tom Westgarth was called upon to open the 
discussion. After expressing his own and. bis! fitni’s 
appreciation to all concerned with the trials and the 
report, he explained that the Sycamore was a special 
type of vessel built for the Danube trade. She had 
relatively shallow draught and had to be exceedingly 
handy in her manceuvring qualities, a requirement 
which led to the mstallation of twin-screw engines. 
The machinery weights were undoubtedly very great, 
but there were reasons for that fact. The ship and 
her sister vessel, the Tramore, were the first of their 
type to be fitted with Richardsons-Beardmore-Tosi 
engines, and it was agreed that no risks should be 
taken by cutting down weights. During the, design 
stage three years ago, there was much discussion as 
to whether the deck machinery should be driven 
electrically, but it was eventually decided to use 
steam for this purpose, as well as for some of the 
engine-room auxiliaries, in order that the ship's 
engineers should not be put to too great a change all 
at once. - Again, it was decided to allow a considerable 
margin in the size of all the pumps and other adjunets, 
and as a natural consequence they had to install large 
sized boilers. Altogether, he estimated that by 
adopting electrically driven auxiliaries and other 
expedients, it would have been possible to reduce the 
891 tons total running weight of the machinery in the 
engine-room to 785 tons. A considerable weight of 
fresh water had to be carried in the vessel for use in 
the pistons and cylinder covers, when the vessel was 
in waters such as the Danube, which were liable to 
give trouble from sand. 

Mr. Harvey, superintendent engineer to the owners 
of the Sycamore, gave a few particulars of the com- 

| pany’s sister ship Tramore, which, he said, had a 
speed of 11.7 knots when the engines were developing 
2738 indicated horse-power and running at 120.8 
revolutions per minute. Under these conditions the 
fuel consumption was 0.322 Ib. per indicated horse- 


power per hour, which showed a slight improvemert | 


on the performance of the Sycamore. He said that 
shipowners were rather embarrassed just now by the 
fact that there were on the market some thirty different 
kinds of Diesel engine, and it was consequently very 
difficult for thom to decide which type to adopt. ‘They 


Swarm Se 


FIG. 4 THRUST VARIATION DIAGRAM 


to the thrust by the amount necessary to overcome 
the friction of the thrust block and five journal bear- 
ings on each shaft. Tt cannot be said that the figures 
given reflect these agreements even approximately. 
The thrust meter being of an automatic recording 
type, permitted a record to be obtained of the variation 
of thrust during single revolutions of the shaft to 
which it was applied. Such a diagram is given in 
Vig. 4. The curve a represents the thrust variation 
during one revolution at 123 revolutions per minute. 
Two consecutive revolutions at 107 revolutions per 
minute are represented at 6 and ¢. Curve d shows the 
thrust variation during one revolution at 96 revolu- 
tions per minute. The propellers have four blades, 


are 12ft. in diameter and have a uniform pitch of 
LOft. Gin. At low speeds,” the report states, “‘ there 
are three fluctuations per revolution which, owing 
to the inertia of the fly-wheel, &c., gradually diminish 


in relative Mmportance as the revolutions per minute 
imnerease, but the variations due to the propeller 
blades passing the hull gradually increase and are 
predominant at the full revolutions.’’ One of the 
blades was in the vertical position at the point in the 
diagram marked 0 deg. 

The lubricating oil consumption for an engine speed | 
of 125 revolutions per minute was 12} gallons per day 
for the power cylinders and 2} gallons per day for the 
air compressors. € 5M, 

Following his presentation of the report, Sir George 
(;oodwin remarked that the shore trials were more or 
less of a scientific nature, and it was hoped would 
provide useful data for future design. The trials 
afloat were of a more commercial nature, but it was 
satisfactory to note that the results of both sets were 
in general mostly im ment. Referring to the 
various estimates for a torgecs which had been 
arrived at—see Table Y. herewith—he expressed 
doubt whether it would be possible to explain all the 
discrepancies.‘ In this end other respects the Com- 
mittee had endeavoured to be quite honest and 
impartial in presenting the report. In one or two 
instances an inexplicable result had been omitted, 
but in none had a figure been altered. Finally, the 


Committee had aimed at making no comparison and 
at avoiding any statement of merit or fault. 


| It bad been found that rubber could absorb 80 per 


consequently looked forward to the complete results | 


of the trials being carried out by the Committee as 
settling which was the best type of engine for their 
purposes. His company now had several vessels fitted 
with oil engines, with the running of which they were 
very gratified, and he hoped in the future to be able 
to give the Institution some particulars of their 
running im actual trading conditions. Mr. Harvey 
thought that too much importance was often attached 
to the fuel consumption of oil engines afloat, as a 
reduction in the consumption might be attained only 


torque between the fly-wheel and the propeller, and 
he would suggest that this loss “was produced hy 
reason of the mechanical efficiency being less at soa 
than on shore. During the full-power trial at se 
the torque registered on the port shaft by his torsion 
meéter fell from 39,000 lb.-ft. at the beginniny t. 
35,000 Ib.-ft. at the end, the value given in the report, 
37,640 lb.-ft., being the mean. For less than a minuto 
it rose to 45,000 lb.-ft.—the value predicted from: thy 


shore trial results, During the low-power trial th. 
torque registered was steady through at 
24,000 Ib.-ft. He thought it was possible thai (hi. 


true performance of the engines might be masked |), 
taking mean values of the observed figures, and |ic 
would like to have the extent to which the observe! 
figures departed from the mean given in all ca- 
As regarded the agreement between the two methods 
of apportioning the total fuel consumption between 
the two engines, he held that it meant nothing. ‘T) 
second result did not confirm the first, but mere 
showed that at sea as on shore the exhaust gas te: 
perature was proportional to the fuel consumptiv, 
It was noteworthy that during the full-power trix| 
cylinders 2 and 5 of the port engine gave higher mes), 
indicated pressures than the others-—87.2 Tb. au! 
89.2 Ib., as compared with 85.2 tb., 85.9 Ib., 84.5 1) 
and 83.9 Ib. for cylinders 1, 3, 4 ne 6 respective! 
The torsionmeter diagrams showed irregulariti: 
in the torque which could definitely be traced | 
cylinders 2 and 5. These irregularities might |. 
described as being of the nature of misfires or lat. 
firing, followed during the next cycle by detonation 
giving about 50 per cent. more torque than woul: 
have been generated had there been no detonation 
There were no irregularities in the torque during th. 
low-speed trial, and none during the high-spee:! 
trial, except im connection with cylinders 2 and 5 
Mr. Westgarth immediately challenged Mr. Mou! 
lin’s deduction as to the great loss of power at sea 
between the engine and the propeller. It was un 
reasonable to suppose that the shaft bearings altere:| 
their behaviour to the extent indicated by M: 
Moullin’s figures for the high-power trial and doubl) 
}unreasonable to suppose that thereafter their |x 
| haviour would be constant, as exemplified during th: 
| xlow-speed trial. Mr. Moullin’s figures, he held, did 
| not suggest a defeet in the bearings so much as a 





| 
| 
| 
| 
| 


| defect in the torsionmeter. 
| Mr. Narbeth, speaking of his experience when hx 
was at the Admiralty, said that it was not always 
possible to compare the results of trials on different 
ships, as their accuracy was often open to doubt ; 
but the trials carried out by the Committee wer: 
quite reliable, and had produced a fund of informa 
| tion which could be used in the future for comparison 
|} with the results of other trials. It was noteworthy, 
| for instance, that the results of the trials on the test 
| bed, on the same engines afloat and on the engines 
| of the sister ship agreed very closely. One of the most 
| noteworthy remarks of Mr. Narbeth was, however, 
his assertion that, in contradistinction to steam 
machinery, the fuel consumption of Diesel engines 
actually improved with age. He said that shipowners 
were beginning to wonder whether or not improve 
|ments in fuel consumption were set off by increases 
in the cost of maintenancé. and said that he hoped 
shipowners would themselves provide some informa- 
tion on the subject. He said that heavy oil engines 
might well be advocated for powers up to 3000 horse - 
power. He favoured the use of steam, rather than 
electricity, for auxiliary services, as it was so handy 
for heating purposes. If, on the other hand, electrical 
engineers could evolve an economical system of 
heating with units working at a moderate temperature, 
an electrical system of auxiliaries would be preferable. 
Commander Tostevin made some remarks on the 





by a sacrifice of other desirable features. 

Dr. Cecil H. Lander dealt with the deficiencies 
of the exhaust gas analysis introduced by the absorp- | 
tion of carbon dioxide by the rubber stoppings of the | 
sample bottles. The difference introduced by the | 
correcting method adopted was analogous to that | 
hetween direct and circumstantial evidence. 

Mr. Kimg, chief chemist at the Greenwich Fuel 
Research Station, explained the correcting method 
applied. The original analyses of the exhaust gases, 
he said, gave volumetric efficiencies in excess of 100 
per cent. As no doubt was felt regarding the accuracy 
of the sampling method or of the analytical process 
used, it was necessary to conclude that some altera- 
tion had taken place in the composition of the samples. 
The diffusion of gases through, and their absorption 
by, rubber had been studied by many investigators. 





cent. of its own weight of carbon dioxide. Accord- 
ingly,. graphs were prepared based on experiments | 
with the fuel oils used in the trials, which showed the 
rate of absorption of the constituents produced by 
combustion, and from these graphs the original com- 
position of the samples obtained during the trials was 
deduced. The necessity for any system of correction 
was to be deprecated, but the trouble experienced 
in this matter would serve a useful end if it once more 
emphasised the danger of using rubber connections 
in gas.sampling apparatus. 

Mr. EF. B. Moiillin called attention to the fact that 
the torques as measured by. torsionmeter during the 
sea trials were 2 to 30 per cent. less than the torques 
}'redicted from the shore trial results. There was 


| to the imdicator itself. 


apparent discrepancy in the report between the mean 
effective pressures recorded and suggested that in- 
accuracies might have been introduced by the stretch 
of the cord ased to operate the indicator dew, 
rather than by the obliquity of the cord on its route 
from the rocking lever connected with the piston-red 
Mr. Fielden also spoke. 

Mr. W. H. Patchell. before calling upon Sir George 
Goodwin to reply to the discussion, stated that but 
for the kindness and financial assistance of Furness, 
Withy and Co., Limited, and of Richardsons, West - 
garth the tests could not have been carried through as 
they had been. Valuable assistance had also been 
received from Alfred Holt and Co., the Ellerman Line, 
the British India Steam Navigation Company, and 
others. He had pleasure in announcing that the 
Committee had now completed similar trials with the 
motor ships Pacific Trader and British Aviator, and 
was now testing a Cammellaird-Fullager and a 
Werkspoor engine. 

Sir George Goodwin replied to the discussion, point - 
ing out that the full value of the report would only be 
secured when the results of the remaining trials being 
carried out by the Committec were available. 





‘THe total! production of bituminous coal in the United 
States during the week ending October 18th was 10,255,000 
net tons, and of anthracite 1,750,000 net tons. Exports 
of coal from Hampton Roads during the same week totalled 
50,583 net tons. The corresponding figures for the week 
ending October 25th were :--Bitwminous coal, 10,208,000 
tons ; anthracite, 1,927,000 tons ; exports from Hampton 





apparently a loss of from 10 to 17 per cent. in the 





Roads, 69,028 tons. 











L924 


Nov, 28, 


THE ENGINEERR 











RE 


bik 


WILLIAM 


V ODWVANG 


ARROL.. AND. CO.,. LEMITED, _WESTMINSTER, 





er witeot “7 qqre (Gsm Lada yack : 


ots 


cod trlse 


mei’ & 








A Large Steam Nayvy. 


luk accompanying dlustration represents a standard 
\rrol- Whitaker No. 20 revolving steam navvy, which has 
recently been supplied to the Tunnel Portland Cement 
Company, of West Thurrock, by Sir William Arrol and 
Co., Limited, of Westminster. The weight of the machine 
in working order is given as being approximately 65 tons, 
and the capacity of the bucket is 2 cubie yards. It is said 
that the average working speed is from one to three opera- 
tions per minute, but the makers only claim that its out- 
put is 600 cubic yards per eight-hour day, which is an 
average of 1} cubic yards per minute. 

The following are the leading particulars : 


Effective pull on bucket 20 tons 
Radius of cut at formation level 25ft. 
Maximum dumping radius 34ft. 
Maximum dumping height 25ft. Pin. 
Maximum cutting height Se 3it. 
Depth of cut below ground level 4ft. 3in. 
Centres of track rails 1ft. Gin 


The carriage is built up of rolled steel sections, and is 
fitted with large steel central castings. The centre boss 
is extended and is machined on the outside to form the 
centre pivot, round which the superstructure revolves, 
and the centre casting is bored and bushed with gun- 
metal to form a bearing for the vertical travelling shaft. 
The top of the carriage is arranged to support the roller 
path and the underside is fitted with bearing brackets for 
the travelling gear. The machine is carried on four cast 
steel double flanged wheels. Both axles are fitted with 
bevel wheels, and are driven by pinions mounted on the 
ends of a horizontal shaft, which, in turn, is driven by 
gears mounted on the vertical shaft that passes through the 
centre post, which connects the carriage to the revolving 
superstructure. The latter consists of a steel frame, which 
is extended at the rear to carry the “A” frame, boiler, 
water tank and coal bunker, brackets being provided at 
the side to carry a platform. The superstructure has 
machined faces on the top to whith the machinery and 
bearing brackets are bolted, and there are brackets at the 
front for the jib feet. The jib is built up of steel sections 
and plates braced and riveted together, and at the top it 
is furnished with two cast steel sheaves for the hoisting rope. 

The boiler, which is of the vertical multitubular type, 
is Sft. Gin. in diameter by 11ft. Gin. high. The working 
pressure is 125 lb. persquare inch. There are three engines 

(1) the hoisting and travelling engine, with two cylinders, 
each 10in. bore by 12in. stroke, and fitted with reversing 
link motion having case-hardened working surfaces; (2) 
the slewing engine, with two cylinders, each 7}in. bore by 
Tin. stroke ; and (3) the racking engine, with two cylinders, 
the same size as those of the slewing engine. |The cylinders 
of the slewing engine are cast together, andso are the 
engine frame and guides, the ends being machined and 
drilled to receive the cylinders. The pistons, which have 
metallic rings, are connected to the piston-rod by cone and 
nut. The crossheads are of cast steel, while the connecting- 
rods and crank shaft are of forged steel. All the motions 
are controlled from the driver’s platform by means of one 
foot and four hand levers. For hoisting, when the hand lever 





— 
ima 


is advanced from the neutral position, steam is admitted 
to a small ram, which operates a clutch and couples the 
hoisting drum to the engine. On the lever being further 
advanced, steam is admitted to the engines and the bucket 
is raised. The bucket is loWeréd by means of a powerful 
foot brake. The travelling motion, which is also operated 
by the hoisting engine, is brought into play, by means of 
a separate clutch, and @ separate hand lever, ¢onnected 
to the link motion, is employed to reverse the engine. 
The slewing motion is operated by one lever connected to 
the piston valve, which is designed to allow the bucket 
to drift when swinging. The racking engine is operated by 
a piston valve connected to a single lever, the valve being 
so arranged that the bucket arm is held in any desired 
position when the valve is central. 

The superstructure can revolve through a complete 
circle, so that the driver can dig or empty the bucket at 
any angle. It is mounted on four steel rollers turned 
conical on the tread and bearing on a cast steel roller path 
attached to the top of the carriage; the outside of the 
roller path has machine-cut teeth, into which gears a 
pinion mounted on the end of a vertical shaft driven by 
the slewing engine, through spur and bevel wheel reduc- 
tions. The roller path is bolted by fitted bolts to a 
machined seating on the carriage. 

The bucket arm is built up of heavy steel sections, and 
is fitted on the underside with cast steel racks, which are 
shrouded to the pitch line. It is lifted on three parts of 
best plough steel wire rope, one part winding on to a cast 
iron drum, which is turned and grooved, and of asufliciently 
large diameter to take the full amount of rope at # single 
lap and which is driven by the engine through single re- 
duction machine-cut steel gearing, a powerful clutch which 
is operated by a steam ram being interposed between the 
two. The bucket is fitted with hard steel teeth, and its 
back is @ massive steel casting, which is fitted with lugs 
for the bottom door hinge pins. The door is fitted with a 
latch, and it closes automatically when the bucket is 
lowered to take a cut. The bucket arm is racked “in” 
or “out” by means of two pinions, that gear into the 
racks which are attached to its underside. The pinions 
are driven by the racking engines, which are mounted on 
the jib, through one reduction of spur gearing. 

A house is fitted over the superstructure to protect the 
driver and gearing from the weather, and the ballast 
necessary for the stability of the machine consists of a 
cast iron slab bolted to the tail of the superstructure 
framing. 








Lloyd's Register Scholarships. 





Tue Institute of Marine Engineers has just issued the 
following information regarding Lloyd's Register scholar- 
ships, student graduate examinations and essay competi- 
tions in 1925 :— 

Lloyd’s Register Scholarships.—Lloyd's Register scholar- 
ships are three in number, one being available each year 
for three years at £100 per year. They are bestowed by 
Lloyd's Register of Shipping. Application should be made 
by intending candidates not later than March 10th, in 
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order that arrangements may be made for the examina 
tion the dates announced below. The examination 
will be held simultaneously in the various centres to suit 
the residences of candidates. The regulations, with lists 
of subjects on which questions will be set, are as follows : 
(T.) The scholarship is open for competition to candidates 
who are British subjects—that is to say, of British parent- 
age in its Imperial sense—graduates, student graduates 
or associates of the Institute of Marine Engineers, appren- 
tices or junior engineers (not necessarily connected with 
the Institute), the age limit being from eighteen to twenty- 
three at the date for entering the University. Preference 
will be given, in the event of nearly equal marks, to the 
candidate who acquits himself best at the subsequent 
oral examination before a special committee. The success- 
ful candidate, if not already associated, must join the Insti- 
tute in the grade for which he is qualified. (IT.) The 
scholarship is intended to assist marine engineering 
students, desirous of gaining higher attainments, better to 
qualify them for the duties of life in their chosen pro- 
fession. An undertaking must be given by the successful 
candidate that he will continue his studies for the full 
period of the term, extending over three years, with a 
view to the B.Sc. degree. (LIII.) The examination papers 
will be set from and based upon the following subjects 
and the award will only be given in the event of a candidate 
showing sufficiently good qualifications. 

May 6th: (a) Arithmetic, including the metric system, 
algebra to quadratics ; (6) elements of statics, dynamics, 
thermodynamics, and hydrostatics ; (¢) geometry, based 
on Books I., IL.. TIL., and TV.; (4) general knowledge, 
English composition. May 7th: (¢) theoretical mechanics, 
principles and problems; (f/f) foreign language—choice 
given to the candidate, who is required to notify this on 
his application—-elementary construction and translation ; 
(g) trigonometry, including logarithms; (A) practical 


| engineering and workshop practice. 





As the object of the scholarship is to provide means for 
young engineers to add to their proficiency as marine eng) 
neers, only those are eligible who have served at least 
two years in a commercial engineering workshop, and witil 
the time of application have been employed at engineer- 
ing, either ashore, afloat, or at college, with the intention 
of entering upon the business of marine engineering, but 
not necessarily to remain a sea-going engineer. Subject 
to the approval of the Council, the successful candidate 
may choose the university or college most convenient to 
himself, but he must take all the classes in the recognised 
curriculum for engineering students at the university or 
college chosen. 

Student Graduates.—Applications to sit at the student 

uates’ examinations will be received till March 30th. 
he dates and subjects for the examination are :—April 
7th, theoretical mechanics, heat and heat engines; April 
8th, machine construction and drawing, applied mech- 
anics; April 9th, mathematics, including geometry. 
English language, including composition; April 10th, 
electrical engineering, Further particulars may be 
obtained on application to Mr. James Adamson, hon. 
secretary, the Institute of Marine Engineers, 85-88, The 
Minories, Tower-hill, London, E. 1. 
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Talking Motion Pictures. 


On Wednesday evening Mr. C. F. Elwell read a paper 
at the Royal Society of Arts on the De Forest Phonofilms, 
and exhibited a couple of spools 

It was the invention of the third electrode in the two- 
electrode valve that made the production of these talking- 
firms possible. The outstanding feature of the invention 
is that the optical record and the audible record are taken 
on the same film, the latter occupying a narrow margin 
of no more than */,, of aninch. It appears as a succession 
of horizontal lines or bands of variable intensity. The 
picture is taken in the ordinary way by means of the 
ordinary cinema camera. In the camera a small gas- 
tilled Jamp i is placed. “The sounds emitted by the speaker 
are picked up by means of a very sensitive microphone, 
‘The very small electric currents from the microphone are 
wmplified enormously by means of a three-electrode valve 
amplitier. This is done in order that the variations of the 
electric currents, which represent the sounds made before 
the microphone, shall be large enough to affect the I ght 
emitted by the lamp in the camera. The light from this 
zas-filled lamp passes through a very fine slit placed as 
close as possible to the celluloid film. The variations of 
the intensity of the light from this lamp are recorded 
photographically on the film in the form of these hori- 
zontal lines. The picture and sound have thus been 

recorded simultaneously and upon the same film. Synchro- 

nisation as a result must be perfect. Sound waves have | of 
been transformed into electric currents and electric currents 
into light, which has been permanently recorded upon the 
sensitised celluloid film. This film is then and 
is known as the negative. From this negative any number 
of positive prints can be made. 


The reproduction of the photographically recorded 
~ounds is also very simple. The roll of posii film is 
laced in an ordinary cinema projector, to Whit has been 


fitted an attachment containing a small incandescent 
lamp, a fine slit whieh is only .0015in. wide and “igi. 
long, a guide for the film and a photo-eleetrie cell. 

light from the small ineandescent lamp shines the 
line slit. The film is guided so that the portion of film 
upon which the sound is recorded passes before this 
illuminated slit. The intensity of the light which passes 
through the more or less translucent film is governed by 
the number and width of the horizontal lines. This 
fluctuating beam of light then falls upon the photo-electrie 
cell. It is the property of a pres Howdy cell that its 
resistance changes with the intensity of the light 

upon it. For talking motion noun aaa it is Asser, | 
that these changes should be instantaneous. The Thalofide 
photo-electrie cell, invented by Mr. T. W. — is in effect 
sundial instant in its acti The fluctuating 
beam of light is thus transformed into small, electric, 
currents. By means of the three-electrode valve 

-mall currents are again increased in strength, until 

are strong enough to operate a loud speaker. 

As might be anticipated from this brief description, the 
synchronisation of picture and sound was perfect in the 
films exhibited by Mr. Elwell. The only defect that 
remains to be overcome resides in the loud speaker, which, 
as every one knows, does not record all sounds with equal 





accuracy. Two films represented speakers delivering 
addresses. In them the illusion was spoilt by the volume 
of sound. No man could speak in such thundering tones. 


It is clear that if the instrument is to be used for the 
drama the volume of sound must be reduced, without 
muffiing, until it is commensurate with that of a human 
voice, In singing the illusion was more perfect by many 
degrees, and in a dance performed to music, but without 
voices, the illusion was very nearly perfect. 

it can be said that Dr Lee de Forest’s invention has 
brought the speaking film to a far higher state than 
before, and that it only remains to remove the notorious 
defects from the loud speaker to reach perfection. 








TRIALS OF SUGAR BEET ROOT LIFTERS. 


Ine Royal Agricultural Soviety of Bngland is proposing 
to hold trials of sugar beet root lifters next year. These 
tmals will take place in or about the month of October, 
1925, in the neighbourhood of Kelham, near Newark. 
There will be two classes, Class I., for machines which 
top and lift the roots and separate them from the leaves 
and crowns ; and Class LI., for machines which loosen the 
roots, leaving them subsequently to be lifted and topped 
by hand. Entries will be closed on or about May 30th, 
1925. 

The points to which the judges’ special attention will 
be directed are :—({1) Price ; (2) simplicity in design and 
working ; (3) draught ; (4) ease of handling ; (5) ease in 
turning ; (6) efficiency im lifting or loosening roots; (7) 
freedom from damaging roots ; and (8) effective separa- 
tion of leaves from root. TheSociety’s implement regula- 
tions will apply to these trials generally. 

Further particulars will be available early in 1925, when 
they will be obtainable from the secretary, Mr. T. B. 
Turner, 16, Bedford-square, London, W.C. 1. 








Tue recent accident at Lytham has revealed the fact 
that the maintenance of what was the Preston and Wyre 
Joint Line is now under the northern division of the former 
London and North-Western Railway. This fact is of 
interest in that the Preston and Wyre was always more 
Lancashire and Yorkshire than North-Western. 
former company at one time—-in 1846—had it wholly 
in its possession, and when in 1849 it became jointly 
owned, the Lancashire and Yorkshire had two-thirds 
interest. On the other hand, the London and North- 
Western had two-thirds interest in the North Union, 
which was the line from Euxton Junction to and pore 
Preston Station. The North Union originally exten 


from Preston to Warrington and to Bolton, but later it 
ended at Euxton, and the North-Western took the section 
thence to Warrington and the Lancashire and Yorkshire 


Mercury Vapour Sub-Stations. 


At a meeting of the Institution of Electrical Engineers 
held on Thursday of last week, Mr G. Rogers read a paper 
on automatic mercury vapour sub-stations. The paper 
discusses the principal features of the mercury vapour 
rectifier, and describes a number of novel and successful 
exan.pl s of the use of automatic and semi-automatic 
mercury vapour rectifier sub-stations designed for develop- 
ing an efficient and economical direct-current supply to 
areas remote from existing sources of supply. A method 
is given of feeding into an existing low-tension direct- 
current network by means of an automatically controlled 
rectifier for the purpose of improving the voltage and 
assisting already overloaded f rs. 

A specific case is considered, and the cost of three 
methods of dealing with the particular case is analysed. 
These methods are (1) by means of new low-temsion feeders 
from existing sub-stations ; (2) by means of one manually 
operated sub-station; and (3) by «# number of auto- 
matic mercury vapour rectifier sub-stations. Arrange- 
ments for the automatic and semi-automatic control are 
given, together with a description of the means adopted 
for automatically regulating the 
A method of giving a direct-current supply at 550 
to & 6-mile length of double sleeper tramway track, by 
means of semi-automatic sub-stations, is 
complete details are given, with the cost of one of these 
sub-stations. Sites and buildings for each of these types 

sub-stations are discussed, and general lay-outs are 





oak with reference to » safety and 
cheapness. We uce here the part of the paper 

with automatic ep tora ¢ sal sub- 
stations for outlying areas, housing schemes, 


Fig. 1 shows an outline map of the Birmingham area, 


indicating the ition of the generating stations, the 
existing nm operated rotary converter sub-stations, 
and the of the rectifier sub-stations in the out- 
lying areas, an having its own distributing network. 


outlying areas are comparatively thinly popu- 
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FIG. 1—-MAP SHOWING POSITIONS OF SUB - STATIONS 


tions have also been made to other existmg rmg maims 
in the area. 

It was decided tu connnence operations with a three- 
wire unit, having a capacity of 46 kilowatts, the trans- 
former supplying the two 23 kilowatt rectifiers being 
designed for an ultimate load of 92 kilowatts. Two 100 
ampére 230-volt glass bulbs were connected in series 
across the outers of the three-wire network, the neutral 
or third wire being connected between them ; and later, 
by the addition of two further bulbs of the same capacity in 
parallel, the unit was brought up to its full capacity of 
92 kilowatts. 

Certain of these sub-stations have already been brought 
up to the 92-kilowatt capacity, owing to the rapid growth 
of the demand in these areas. 

Provision is made in each case for an extension to the 
buildings when necessary. It is proposed to install in the 
extension a unit having a capacity of 138 kilowatts, making 
the total capacity of each of the small sub-stations 230 
kilowatts. This extra capacity has now been added in 
several cases, and is likely to be enough for any particular 
area. When the full capacity of the station has been 
reached, it is intended to develop areas in the district by 
means of further similar sub-stations. 

Lay-out of Plant.—¥ig. 2 shows the general lay-out 
of the plant in one of these sub-stations. The dimensions 
—i.e., 30ft. by 20ft.—of the sub-station have been kept as 
small as ible, due regard being given to ample passage 
ways and easy removal of the plant. 

The rectifier cubicles are totally enclosed, and no live 
parts are exposed. The high- tension and low-tension 
switch gear is also totally cxibicedd and every care is given 
to provide safety and simplicity in operation. 

Fig. 3 shows the general electrical connections in a 
complete sub-station, but does not include the internal 
arrangements of the rectifier. It will be seen that the 
high-tension feeder is looped into the sub-station, the 
oil switches being non-automatic in operation. 

The transformers, on the other hand, are protected by 
overload coils in each phase. Leakage protection is also 
provided by means of a current transformer in the 
“earth ” connection of the transformer tank. A leakage 
of 2 to 3 ampéres to earth is sufficient to cause the main 
oil switch to open. The curren — through the 
current transformer operates a special rela which, in turn, 
closes the trip circuit energised from the 230-volt circuit. 
The rectifier itself is equipped with automatic gear, 
which, in the event of a failure of the alternating-current 
supply, will strike the ignition arc in the bulbs when the 





the line to Bolton. 





current is restored, and resume the supply to the externa 



















direct-current circuit. No automatic switchgear is provided 
on the direct-current side. Each connection to the distrib»). 
ing network is protected by means of fuses. It may by 
necessary later to equip each of the rectifiers with a reclose 
overload circuit breaker, but up to the present it has not 
been found necessary on the small sets. 

Cabling.—The cabling throughout is lead covered, and t},« 
high-tension supply to the transformers is given by mew), 
of either a three-core armoured cable with the necessary 
sealing boxes at either end, or lead-covered single-co:« 
cables. All internal wiring and cabling of the rectifjor 
equipment is of fire-proofed cable. 

Voltage Regulation..-The direct-current of a 
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mercury vapour rectifier is direc proportional to thy 
alternating-current voltage sup to the anodes of thy 
bulb. It follows, therefore, that, in addition to th: 
voltage drop of approxuaately 5 per cent, from no loa 
to full load, there may be variations due to the variation 
in the alternating-current pressure. If, as in this particule: 
case, the ring main feeder is fed from the same feeder- 
large power conswmers, such variations may bv 
. To meet this, an arrangement has been 
Sapetabor automatically 
transformer 

per by alee sliding con 

taets the voltage of the supply to the anodes may be varie! 
The following is the detailed cost. of a standard three 
wire rectifier sub-station containing plant of {2 kilowatt< 
capacity, two high-tension feeder switch panels, one trans- 
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former high-tension switch penel, and low-tension iron- 
clad switchgear for controlling four outgoing three-wire 
low-tension distributors. 

The costs include all the interconnector cables between 
the high-tension oil switch and the transformer, between 
the transformer and the rectifier, and from the low-tension 
side of the rectifier switchgear to the distributing gear. 

The costs also include all labour charges and sundry 
materials. 


£ 

Cost of 92-kilowatt 3-wire rectifier plant 1478 
E.ELT. geieenarer two-feeder panels, ona oue 

transformer » animate 
Low-tension Gack sorrent “switchgear tac ae 32.65 
Automatic regulating gear and switches and 

resistance for B.O. — i “f os 
Cablh 4 


Labour costes ‘for erection és 40 


The cost of the sub-station building for housing this 
plant, including cable trench, chequer plating, drainage, 








fencing, &c., is £320. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 


Situation Unaltered. 


THERE is little if any change in the situation 
the iron and steel industries of the Midlands on the 
ek. Business continues slowly to improve, and the 
sarket tone brightens accordingly. The new feeling of 
confidence now generally prevailing should produce greater 
stability all round, which should result in increased 
business. The effect of the recent buying spurt has been 

place blast-furnaces and steel wo-ks in a much better 

ition, and though slightly less activity is now reported, 
future prospects are considered to be quite bright. Near 
requirements have been covered for the most part by 
he late expansion of buying, and traders are considered 
merely to be giving the situation time to develop bafore 
mmitting themselves further. 


Steel Prices. 


The decision of steelmakers to refrain from 
price inereases at the moment clearly indicates that there 
is a lot of unemployed plant, and the main concern of 
owners Of mills of large capacity is to keep their plant 
running throagh the 24 hours, producing up to full capacity 
the triple eight-hour shift system. This decision of 
steelmakers to maintain current prices has encouraged 


a waiting policy on the part of buyers, although orders are | 


still placed with much more confidence, the general view 
being that any further market fall is not to bo feared 
Angles and joists continue on the £9 5s. basis, with a 
possibility of buying at £9 for an attractive line. Small 


bars, in spite of the efforts to stabilise prices at a higher | 


| é 
Mild steel strip rolled | very disastrous. 


level, can still be bought at £9 5s. 
English billets is firmer at 
strip £10 10s 
£7 15s. for billets, an increase of 5s. per ton, but merchants 
and others have no doubt of their ability to buy at the 
recent standard of £7 10s 
to the trade is the relaxation in foreign competition, many 
Belgian and French makers no longer offering steel here, 


from £11 10s., 


tube 


and ordinary 
fetches 


Some makers are quoting | 


A matter of great importance | 


while the few quotations in the market name advances of | 


something like 10s. per ton, and, as a rule, include a time 


limit Thus Belgian billets, which lately could be bought 
at £6 5s.. now cost £6 1lés. Finished steel is only about 
5s. dearer, and is quoted £6 f.o.b. Antwerp. But the 


withdrawal of numerous manufacturers from the market 
prevents these quotations being taken at their face value. 


This appreciation of continental prices has steadied the | 


market for steel generally. It has not done very much 
to redress the balance between supply and demand how- 
ever. With a moderate amount of buying Midland steel 
works should be secure of activity until the end of the 
year. 


Pig Iron Business. 


Midland producers of pig iron are much better 
situated for orders. They have disposed of large quanti- 
ties of stocks, and are much less anxious to get business. 
They are not prepared to give very much latitude to 
forward buying. Pig iron has been sold to a substantial 
amount as things go now over the next three months 
Smelters must needs go warily, howev_r, as coke supplies 
are not covered beyond the end of the year 
important factor in the forward position. There is much 
satisfaction smelters that far furnace coke 
prices have not increased, and they are accordingly able 
to retain whatever advantage they secure from improved 
prices. Some sellers on ‘Change in Birmingham to-day 

Thursday——- ndeavoured to get higher prices for foundry 
material, but they did not meet with much success. Prices 
are very firm however. Northamptonshire No. 3 foundry 
commands £3 17s. 6d., and Derbyshire £4 2s. 6d. Buyers 
of North Staffordshire iron, where the make is severely 
restricted, have to pay £4 7s. 6d. There is still only a 
slack inquiry for forge qualities. Northamptonshire 
makes are quoted £3 10s. to £3 12s., and Derbyshire 
£3 17s. 6d. per ton at furnaces. Basic pig cannot bo 
bought for January delivery at the prices which smelters 
are prepared to take for prompt despatch. Though furnaces 
have been restarted in other areas, with the prospect of 
others to follow, increased output in this district is not 
regarded as likely for some little time. 


among 80 


Staffordshire Finished Iron. 


The Staffordshire finished iron trade remains 
much the same as a week ago. A few additional contracts 
have been secured and better buying than of late is gener- 
ally reported. Negotiations for supplies are on broader 
lines, but manufacturers do not find specifications co-ning 
in on a corresponding scale. Encouraging sales of marked 
bars have, however, been made, and producers find no 
difficulty in maintaining the £15 standard. The improve- 
ment in Crown bars is not so well defined, but there is 
some resuscitation. Makers are once more arranging 
forward contracts, a development which has not taken 
place for months. A lot of work will be wanted in the 
Black Country to secure all round activity. Values are 
firm at £12 15s. What movement there.is in nut and bolt 
hars has its origin mainly in special departments of the 
district trade. Prices are maintained at. £11 15s. per 
ton. Makers have still to meet competition from Belgian 
No. 3 iron at £7 12s. 6d. delivered. 


Scrap. 


Steel scrap continues at very low prices, but 
there is an inclination to buy speculatively if merchants 
would accept the present prices for forward delivery. 
This, however, they decline to do, anticipating more 
remunerative figures towards the end of the year. 
Wrought iron scrap is selling rather more freely at about 


| 





£4 15s. per ton delivered. 


Sheet Values. 


Galvanised sheet prices continue to gain strength 
of 24-gauge have this week changed hands at prices 
ranging between £17 10s. and £17 15s. per ton. Ferro- 
manganese is £1 per ton dearer at £14 10s. 


Import Statistics. 


The importance of continental competition is 
emphasised by the October import res showing that 
we bought abroad 8775 tons of foundry pig iron, in addi- 
tion to 22,223 tons of basic iron, 59,205 tons of billets, 
49,794 tons of steel bars, and 7177 tons of joists. The 
change in the continental position should bring very much 
lower figures for November. 


Grain Growth in Mild Steel. 


Considerable interest was manifest at a recent 
meeting of the Staffordshire Iron and Steel Institute in 
the paper on * Grain Growth in Mild Steel,” which won 
the first Research Medal presented by the Institute. 
It was read by the author, Mr. Francis 8. Dodd, of Walsall, 
who, after dealing with the findings of other investigators, 
summarised the results of his own investigations. He 
stated that abnormal growth did not occur in Armco 
iron, whatever the degree or kind of deformation, when 
annealed at 650 deg. Cent. All mild steels containing up 
| to 0.25 per cent. carbon would, if sufficiently plastically 
| deformed, grow large grains upon annealing between 
| 600 and 700 deg. Cent. If the temperature of anneal- 
ing was too low, no exaggerated grain growth would take 

place, however great the deformation. ‘The effect of 
| carbon was to make a higher degree of stress necessary 
to produce growth. Finally, the grains in a work-hardened 
picce of steel which had been annealed at too low a tem- 
perature to produce growth would, upon annealing at the 
proper temperature, grow as if it had received no previous 
annealing. Failures due to grain growth occasionally 
occurred in boiler plates, and the results were sometimes 
The processes which boiler-plates under- 
went were very conducive to grain growth. Boiler-plates 





and other mild steel plates were liable to de-carbonisation. 


A Black Country Innovation. 


The execution of an order for between 10,000 and 
12,000 tons of railway chairs by a Black Country firm 
for the Great Western Railway Company marks the open- 


ing of a new field of activity in that district which it is | 


hoped may receive adequate encouragement for its 
full exploitation. Hitherto railway chairs have been 
made chiefly on the North-East Coast, but industrialists 
hereabouts hope that the placing of this order for chairs 
by the Great Western Company means that South Stafford- 
shire may look for further similar business in the future. 
Two of the main groups of British railways have an impor- 
tant stake in the South Staffordshire trade. They carry 
@ vast amount of traffic to and from the district. The 
railways reciprocate, of course, by placing a good many 
orders in the district directly and indirectly. It is hoped 
that railway chairs will be included in the contracts which 
in future make their way to this district. 


Rolling Stock. 


Midland rolling stock concerns, taken the 
whole, are fairly well employed. In some cases railway 
wagon makers are assured of steady employment until 
March next, but, on the other hand, there are firms which 
can only see a month or two forward. On the carriage 


on 


This is an | side there is more activity than for a long time past, and | 


contracts are going through both for home and export. 
There are many inquiries out for rolling stock, and makers 
realise that to succeed in getting contracts they will have 
to cut the price very fine, as everybody in the industry, 
whether at home or abroad, is anxious to make sure of 
steady employment in the new year 


Coventry Engineering. 


The Coventry engineering industry continues to 
show improvement, and the healthy tone noticeable in 
trade circles during the past few weeks is maintained. 
The important motor engineering works manifest. in- 
creasing activity, the machinery in numerous instances 
being kept running day and night. The demand is suc 
that some firms are already behind their order lists, and 
cars are being turned out for immediate delivery as quickly 
as capacity will allow. Export business is now showing 
signs of improvement, and with the prospect of a period 
of stability, there is reason te hope that some of the lost 
ground will be recovered. 


Unemployment. 
The latest returns of unemployment in the 
Midlands show a further welcome decrease in the total 
number. On November 17th the number of persons 


unemployed was 142,740, as compared with 143,871 for 
the previous week, a drop of 1131. In Birmingham the 
decrease was 551, and in Coventry 232. The aggregate 
was made up of :—Men, 101,585; boys, 1824; women, 
36,528 ; girls, 2803. In the Birmingham area the number 
of workless now stands at 33,281 ; Bilsten, 3257 ; Coventry, 
2509; Cradley Heath, 4512; Dudley, 4304; Oldbury, 
1854 ; Smethwick, 4838 ; Stourbridge and Brierley Hill, 


3971; Tipton, 2362; Walsall, 5110; West Bromwich, 
3581; Wolverhampton, 5830; Worcester, 1794; and 


Redditch, 1334. 





LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 


Metals. 


The markets for the non-ferrous metals are 


as the result of improved buying, and corrugated sheets 


chants are beginning to think that buying of copper is now 
a good proposition, and it may be that during the next few 
weeks a good deal of buying of this kind will take place. 
It is clear that if merchants and consumers of r 
begin to assume the burden of carrying the stocks, the 
outlook for producers will soon become very mueh more 
favourable. It is the burden of carrying copper which has 
weighed so heavily on the industry ever since merchants 
have kept out of any speculative buying, and consumers 
have been content to buy small lote as and when they were 
wanted for consumption. A change of feeling in this 
respect may make a lot of difference to the copper market. 
The chance of any considerable rise in copper prices is, 
of course, to be found in the fact that productive capacity 
is able to be increased very considerably without much 
effort on the part of the producers. If they should refrain 
from the temptation to augment the output with each 
small rise in the price, then there will be every chance of 
an improving market during the next few months. Copper 
is cheap, and the consumption is certainly better than it 
was. The larger buying for European needs has begun, 
and it is not improbable that it will go on ; more especially 
in Germany, where the expenditure of the last big loan 
has only just begun. In America also there are signs that 
copper consumption is beginning to improve, and it mu:t 
be admitted that the market is well worth watching by 
consumers in this country. The market here for tin is 
fairly steady, and a cheerful view of the future prices is 
generally taken. So far as can be seen, the prospects for 
higher prices are better than they were, and those optim 

ists here who have been so confident that by the end of the 
year tin will be nearer £300 than £250 per ton, are more 
complaisant than they were. The idea is, of course, 
that in the course of a few weeks the “ pool ” stocks in the 
East will have been all liquidated ; and then, if the rate 
of consumption is maintained there may easily be a 
searcity. Any rapid increase in the monthly output of 
tin seems unlikely at present, even if it be possible in the 
future. Lead remains a very good market, although 
prices have possibly reached a dangerous level. Spelter, 
however, although very much better than it was, is not 

yet dangerously high. 





Pig Iron. 


| The markets here for foundry pig iron remain 
steady, but rather quiet. Of course, the buying movement 
of the beginning of the month is now over, and the ques- 
tion at the moment is whether any of our Lancashire 
ironfoundries have secured any increase of business to 
correspond. There is a hopeful feeling here in the textile 
engineering trade, based upon the belief that the cotton 
mills are now making money; and, of course, it is well 
known that the renewal of machinery in many of the mills 
is long overdue, and it is believed with some confidence 
that so soon as spare capital is available, it will be spent 
in textile machinery. This movement may come in time 
to justify the buying of pig iron which has taken place, 
and may even perhaps give a further fillip to the market ; 
but the general idea here is that there will be no further 
change in pig iron prices this year. Sellers of Derbyshire 
| No. 3 iren continue to quote 90s. per ton for delivery in 
Manchester, but there is some Northamptonshire iron to 
be had at a little less, and that in spite of the heavy 
carriage on this make of pig. Only a small quantity of 
Lincolnshire iron is now on the market, and the price is 
the same as for Derbyshire. Scotch iron is steady at 
107s. 6d. per ton, but there is not much inquiry for it, 
although there would be a better demand if the textile 
engineers got busy again 





Finished Material. 

The demand here for manufactured iron and 
steel remains very much as it was. There is but little 
indication of improvement so far as fresh business is con- 
cerned, but at the same time a rather more cheerful feeling 
is about. The main difficulty is, of course, that there are 
too many sellers and too few buyers, and in such circum- 
stances prices cannot rise, even to the very moderate extent 
which has been seen in pig iron. There are still sellers of 
joists and angles at £9 per ton, although some people try 
to get £9 2s. 6d. The price cannot be remunerative to 
steel makers, nor, in fact, are any of the other prices. 
Plates are quoted from £9 15s, to £10, and bars from 
£9 17s. 6d. up to £10 10s.; but good makes of round heavy 
bars can now be bought at £10 5s. The only favourable 
feature in this section of the merkct is that the continental 
position is firm, and the hope is expressed that the gap 
between foreign and British prices will diminish. 


Scrap. 


The markets here for cast and wrought scrap are 
practically unchanged. The demand in each case is small 
and the prices rather weak. Ironfounders have not yet 
begun to buy the scrap which they will require if they are 
going to use up at all quickly the pig iron which has been 
bought since the beginning of November. Steel scrap, on 
the other hand, is firmer, and better prices are being paid 
in Sheffield, which justify an advance of 5s, in the price 
paid by dealers in Lancashire. It looks now as if the pur- 
chases of Lancashire scrap which have recently been made 
at 603. per ton on trucks would pay very well. 


A New Apprenticeship Scheme for the Building Trades. 


At a conference of local authorities of Lancashire 
and Cheshire held in Manchester on Monday, under the 
auspices of the National Housing and Town Planning 
Council, approval was given to a scheme whereby the 
labour scarcity in the building trades may be partially 
solved. The scheme, which has been devised by Councillor 
Miles Mitchell, of Manchester, has been approved by 
representatives of both employers and employed, as well 
as by the Manchester Housing Committee. It does not 
aim at ‘dilution’ in the usual acceptance of the term 
in labour ci-cles, but rather at convincing the parents of 
boys that the building trade offers good prospects of 
regular end well-paid employment, and at inducing boys to 
enter it. With these objects it is proposed to form a 





certainly in a better position, and here the opinion is grow- 
ing that while lead, and perhaps spelter, are high enough, 


there is considerable room for higher copper prices. Mer- 





committee composed of eight employers, eight operatives 
and four members of the Housing Committee, who will 
eonsult from time to time with the Manchester and Salford 
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and District Building Trades’ Apprenticeship Joint Council keeping stocks as low as possible. At the same time, 
in the several they are busy considering offers for delivery in the new 


as to the number of apprentices to be tra 
branches of the industry. They will keep a panel of 
employers who are willing to take and train apprentices 
in the practical work of the industry, and advise as to 
conditions of apprenticeship. The scheme will be avail- 
able to youths between the school-leaving age and twenty 
years, and these must undertake to be indentured and 
to attend technical classes. There will be a probationary 
period for lads under sixteen years of age. It is stated that 
the scheme will not in any way clash with the national 
scheme which the Whitley Council is considering. The 
scheme received unanimous acceptance by the meeting, 
and is recommended to the favourable consideration of 
other local authorities. It is certainly a step in the right 
direction. : 


Pass-out Turbines. 


There was an excellent attendance of members 
of the North-Western Branch of the Institution of Mecha- 
nical Engineers at the meeting held in Manchester on 
Thursday, the 20th inst., to hear Messrs. Burge and 
Chittenden’s paper on ‘‘ Pass-out Turbines.’’ The paper 
opens with a dissertation on the theoretical considerations 
of the subject, showing the economies that can be effected 
by “ bleeding " turbines for process work and for heating 
purposes, as compared with separate installations for 
power and heat. The authors then go on to describe how 
the pass-out process is brought about by the builders of 
several of the best-known kinds of steam turbines. Inci- 
dentally, it appeared that one of the difficulties in the 
use of “* pass-out ’’ turbines was in connection with plants 
in which the demand for steam for heating varied con- 
siderably. It is not too generally known that Manchester 
has an installation of that kind at the Bloom-street electric 
power station, belonging to the Corporation, from which 
bleeder steam from turbines is supplied to heat a large block 
of buildings in close proximity belonging to the Calico 
Printers’ Association, and, judging from the remarks of 
one of the speakers in the discussion which followed the 
reading of the paper, one of the difficulties in connection 
with this installation is due to the extreme variations in 
the demand for heat, it being necessary at certain times 
to obtain live steam from other sources of supply than the 
turbines. I gathered from what was said that there is no 
likelihood of any extension of this system of heating build- 
ings in the neighbourhood on account of the very high cost 
of installing the mains, and the su ean troubles 
which may be encountered in laying the mains, quite 
apart from the damage likely to be caused to the electric 
supply mains in the neighbourhood, owing to the heat 
transmitted from the steam mains. 


BARROW-IN-FURNESS. 
Hematites. 


The improvement already noted in the general 
condition of the hematite pig iron trade of North Lanca- 
shire and Cumberland is well maintained, and further 
expansion is looked for in the immediate future. There 
is no big rush of business, but the trade being done is such 
that iron held in store is being cleared, and generally the 
demand is in excess of the production. There are in all 
thirteen furnaces in blast. It is expected a furnace will 
be put into operation at Cleator Moor shortly. The local 
demand for iron is fuller, so far as Barrow steel makers 
are concerned, but the Workington steel makers’ wants 
are only moderate. In some parts of the district iron is 
being smelted for delivery to the United States. Prices 
are firmer. 


Iron Ore. 


To meet an increased demand for iron ore, more 
metal is being raised in both North Lancashire and 
Cumberland. There is only a moderate demand on the 
part of outside users, but a fair tonnage of high-grade ore 
is leaving the district. A cargo of North African ore has 
been discharged at Barrow. 


Steel. 


In the steel trade there is again activity at Barrow. 
‘Lhe works had been closed down since the end of August, 
but with the booking of an order for steel rails for New 
Zealand, rolling restarted on Monday, and will go on for 
some time. At Workington the rail mill is working this 
week. The demand for rails, however, is far from satis- 
factory. For hoops there is a good steady demand on 
overseas account, so that the plant at Barrow is well 
employed, and the steel foundries are also busy. Steel 
prices remain unchanged all round. 


Fuel. 


For fuel there is rather better business to report, 
both for coal and coke, most of the latter coming from the 
East Coast, alghough fair tonnages of Cumberland coke 
are now used. 


Shipbuilding and Engineering. 
There are no new features to report in these 
trades. Progress is being made on the stocks with a 
British cruiser, an Orient liner, and a Furness-Withy 


steamer. The engineering shops are busy on marine, gun 
and general work. 





SHEFFIELD. 
(From our own Correspondent.) 


A Brighter Outlook. 


THE condition of the raw material and semi- 
manufactured steel trades shows no improvement, as 
there is little forward buying, and the new orders coming 
in are not more than sufficient to replace the old orders 
worked off. There is, however, a marked increase in 
the number of inquiries, and the outlook is considered 
brighter. The latter part of the year is usually a time of 
small buying, eonsumers reducing their purchases and 


year. In view of these facts, and the number of inquiries 
that are about, the situation may really be a good deal 
better than the actual amount of trade on hand would 
suggest. A hopeful sign is the fact that continental 
competition has weakened, and prices of foreign material 
are higher than they have been for a long time. It is 
hoped the demand will reach a point sufficient to warrant 
an increase in prices, so as to place the trade on a remunera- 
tive basis. The making of pig iron and billets in the past 
has entailed considerable losses. Recent savings in costs 
have improved the situation, and in some cases have 
tu:ned the scale, but very little profit is being made yet. 


In the railway steel departments activity keeps 
up very well. There are good orders on for axles, 
tires, and springs, from the home companies, and an 
improvement in the receipt of work from overseas is 
re) . A large share of Indian and South American 
work has for some time been going to Belgium and 
Germany, but recently the United Kingdom has booked 
orders, representing a very large amount of money, for 
1 tives, wagons, cranes, locomotive tubes and engineer- 
ing equipment. It is thought that continental competi- 
tion will not be so keen in the future. Local firms have 
lately been making special efforts to counter it by quoting 
very keen prices, which will leave little profit un ess the 
plants can be kept fully at work. The builders of private 
wagons are placing very few orders for material with 
Sheffield just at present. 


Variable conditions prevail in the departments 
producing heavy steel forgings and castings. At some 
works a good volume of orders is on hand, but there are 
many which are not so well placed, and the total amount 
of buying from the engineering industry is much below 
the normal. There is more work at the rolling mills, but 
most of the orders are small, and their execution rather 
costly. A capital amount of work continues to come 
forward for manufactured steels, special steels, and 
magnets for the motor trade. A large number of firms 
are sharing in this business. The tool steel branch makes 
a very slow and partial recovery. Trade in this depart- 
ment with the Continent, and with America, is still on 
the small scale, though some of the Euro countries | 
are increasing their purchases... A rather better demand | 
for engineers’ small tools exists, and various hand tools 
are selling fairly well both at home and overseas, though 
there appears to be some tapering off in the trade as the 
year draws to a close. Agricultural tools are in r 
request. and very little material for implement suaking 
is being bought from Sheffield. In the file trade a con- 
siderable recovery has taken place from the state of 
depression which prevailed a year and a half or two years 
ago. Output is not yet up to the normal, but is estimated 
at about 90 per cent. of the pre-war average. Competition, 
however, is so keen that the trade yields little return on 
the capital invested in it. 





Doncaster Electricity. 


The increasing demand for electricity at Don- 
caster has led to extensions of the municipal undertaking, 
which have been in progr se for upwards of four years, 
and were formally opened last week. A new rotary 
converter has been installed, with a capacity of approxi- 
mately 1750 horse-power. It feeds a double network 
with energy at a pressure of 440 volts for power, and 220 
volts for lighting purposes. It has been supplied by the 
General Electric Company. There have also been many 
extensions of the steam raising plant, including two water- 
tube boilers, with snperheaters, mechanical stokers, 
fuel economisers, soot blowing equipment, induced draught 
fans and self-supporting chimneys, together with complete 
ash disposal plant. This part of the new installation 
has been supplied by Babcock and Wilcox. The total 
cost of the extensions is about £113,000. At the opening 
ceremony, Alderman Dowson, chairman of the Elec- 
tricity Committee, quoted figures showing the great 
economy which had been effected in the coal use: for 
power purposes. In 1920, he said, the coal used at the 
works amounted to 10,493 tons, whereas in 1924, to do 
50 per cent. more work, the consumption was only 7059 
tons. The demand for current showed a great increase, 
reaching nearly 7,000,000 units in 1924. They hoped in 
the future to intruduce a uniform rate of charges, no 
matter for what purpose current was used. 


Rotherham Technical College. 


The Rotherham authorities are considering the 
question of providing a Technical College and School of 
Art for the town, at an estimated cost of £56,000, towards 
which a grant from the Miners’ Welfare Fund is thought 
probable. The Education Committee has had a report 
on the subject from its secretary, and has approved it 
for submission to the Borough Council and the Board of 
Education. It recommends that competitive plans be 
obtained, premiums valued £200, £100, and £50 to be 
offered. 


Cutlery and Plate. 


There is not much change to report in the cutlery 
trade, which is still busy—or, at any rate, a good deal 
busier than for some time past—on orders for the Christmas 
sales. The demand for stainless steel table knives is 
on a very large scale, and more is being done in pen and 
pocket kn ves, while the razor branch, although badly 
hit by the popularity of the ‘‘ safety,’ shows some improve- 
ment. The electro-plate trade is still eujoying much 
activity in its spoon and fork departments, and there is a 
very large demand for cheap cased goods. In high-class 
silver and plate, however, things are still quiet. Shop- 
keepers’ orders have fallen off, and the bulk of the work 
on hand is for hotel and ship equipment. The export 
trade in plate is comparatively small, although it has 
shown more life lately. The best markets are Canada and 
Australia, but there is little briskness about the trade 


A Busy Firm. 


The well-known firm of Mappin and Webb hac an 
official opening of its new Royal Works last week, and Mr. 
A. E. Bassett, a director, was able to give a very good 
account of the state of trade. For the past twelve mon: |i, 
he said, they had been working full time, and now the, 
had a full order book covering work for many months 
ahead. They had on hand, or were completing, the entire 
equipment of Prince's plate and table cutlery for five iow 
first-class ocean-going passenger steamers, and for a large 
number of foreign as well as British railway dining ca;x, 
and held many equally large orders for hotels and 1... 
aurants, both at home and abroad. There appeared tv 
be a definite improvement in trade, a somewhat healt), ier 
outlook in regard to European difficulties, and they |iad 
a new Government at home from which they hoped ¢. 
derive immediate benefit if only from a sense of security, 
and the hope of industrial peace. 


A Leeds Reservoir Embankment. 


There has been a movement on the embankin«\: 
under construction at the Leighton Reservoir of the Le+i. 
Corporation, and remedial measures have been adopt««, 
which it is hoped to have completed in about twe 
months. Alderman Oldroyd, chairman of the Lees 
Waterworks Committee, in a statement on the work 1» 
be done, says it consists in supporting with heavy, sto, 
material, the lower parts of the embankment, whe: 
consoli ation may not be as yet complete, so restraini:, 
any further movement of material in a horizontal dir« 
tion. Stone to a depth of about 5ft. will be added 
the toe of the embankment. Additional = stoi, 
material will then be continued from the toe upward; 
until the filling attains a depth of some 15ft. immediate! 
above the place where the movement showed. The to) 
slope of the embankment will then be continued in ti 
same material at a gradient flat enough to prevent an) 
movement in the future. Mr. Oldroyd adds the © 
assuring statement that the stability of the reservoir 
embankment as a whole has not boen affected by th 
movement. 





NORTH OF ENGLAND. 
(from our own Correspondent.) 


Ironworks Resume Operations. 


Tux general trade position in the North of Eng 
land continues to improve, and productive plant which ha 
been idle for some considerable time is gradually being pu' 
into operation once more. It is true that progress in thi- 
direction proceeds slowly, but there is every appearanc: 
of the process of restarting idle plant being speeded uj; 
if conditions continue to improve as they are doing. Th: 
Carlton Ironworks of Dorman, Long and Co., Limited 
which were closed down three months ago, have been rv 
started this week, a blast-furnace having been put into 
operation on the production of ferro-manganese. This 
brings the total number of blast-furnaces in operation on 
the North-East Coast up to forty, and it is hoped im th: 
near future that that number will be further increased. 


Cleveland Iron Trade. 


The Cleveland pig iron market has settled down 
to a period of quiet but steady trade. With the turn of 
the year so near, consumers are not keen to commit them 
selves, and the promise of a bigger export demand, founded 
upon a rise in continental producers’ quotations, has not 
been fulfilled. Apparently prices on the Continent hav: 
fallen again, and although there is still a limited market 
for Cleveland iron of good quality, the prices are too hig! 
to ensure the hoped-for expansion of overseas trade. A 
certain amount of special foundry iron has been sold thi- 
week to the United States, and there seems hope of further 
sales. But here, again, prices and transport charges shut 
out ordinary brands of foundry and hematite iron from 
the American market. However, the home trade is stil! 
healthy, shipments to European porte are well maintained, 
and are on such a scale as seem to warrant som 
increase in the number of furnaces operating. In fact, 
some of the makers are s> well sold that they have litt 
or no iron to offer for delivery to the end of the year. 
Prices are firm and unchanged, No. 1 being 87s., No. 5 
82s., No. 4 foundry 8ls., and No. 4 forge 80s. 


Hematite Pig Iron. 


A fair amount of business continues to be trans 
acted in the East Coast hematite pig iron trade, and maker-~ 
stocks are being rapidly reduced. Mixed numbers are 
quoted at 88s. 6d., and No. | at 89s. 


Interest in the foreign ore trade seems to have 

fallen away again, but sellers adhere firmly to 22s. 6d. 
r ton as the quotation for best Rubio ore c.i.f. Tees. 
or has the weakness in the export market for coke in any 
way affected the home price, Durham makers still quoting 
25s. per ton for good furnace brands delivered at the works. 


Manufactured Iron and Steel. 


A much more hopeful feeling is noticeable in the 
manufactured iron and steel trade. Inquiries generally 
are r and more numerous, and a good few contract» 
for delivery over periods next year have been arranged 
The placing of orders for ships has reacted on the demand 
for shipbuilding requisites, and orders for railway and 
constructional material are reported. There is a particu- 
larly active demand for corrugated sheets. India, South 
Africa, South America and Scandinavia are all buying, 
and the works are booked for months ahead. The price 
of 24 gauge now ranges from £17 10s. to £18. Sales of 
black sheets, on the other hand, are very slow, and supplies 
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The Coal Trade. 


The Northern coal trade exhibits a brighter 
appearance, and the tone generally is somewhat firmer. 
Operators take a very hopeful view of the outlook. There 
are numerous inguiries indicating a better demand in all 
directions. There seems to be a growing tendency to place 
orders for next year, and although collieries are not operat- 
ing at anything like present figures, there have been mer- 
charit transactions for considerable quantities for the 
turn of the year. During the week, several merchant 
contracts for parcels rar from 20,000 to 30,000 tons 
have been arranged at prices around 19s. f.o.b., for best 
Northumberland steams. Offers from the Continent are 
nich more umerous, arid consuniers are indicating higher 
prices, attything frorti 3d. to 4d. per ton higher than they 
have recently been indicating. At these prices, however, 
.cllers decline to operate, except for immiediate deliveries, 
and for next year are holding for higher figures. For the 
rest of the year the general position is fairly good. No 
more collieries have been laid off, and those that are 
working state that the output is being taken up steadily. 
In some cases where the colliery is booked, the buyers 
find it difficult to attract tonnage, but in many other 
instances the collieries are well supplied with boats. It 
is stated that a goodly amount of speculative buying is 
heing recorded in steam coals, and more interest is being 
taken in Durham gas fuels, and coking unscreened is 
coming in for a good deal of attention. There is no expan: 
sion in the demand for coke, and production is more than 
ample to meet requirements. All descriptions are pressed 
on the market at late prices. 








SCOTLAND. 
(From our own Correspondent.) 


Position Unchanged. 


Tue industrial situation remains unaltered so 
far. The hopeful feeling apparent during the past week 
ur two still permeates the various markets, but producers 
in general continue to await th expansion in business so 
urgently required. General opinion on ‘Change does not 
favour the possibility of any improvement until after the 
turn of the year at the earliest. There have been move- 
ments that might be taken to indicate increased activities 
in certain directions, but it is considered more than likely 
that such inquiries are more in the nature of a test of 
markets than immediate intention to buy. There is still 
tvo great a contrast between the prices quoted for home 
and competitive imported material to leave much margin 
of hope to local producers, and in this respect a continu- 
ance of the reported upward movement of continental 
quotations would brighten the outlook considerably. 
Meanwhile, only in specified home materials can local 
producers hope to have a sound chance of gaining con- 
tracts. Prices remain unchanged with few exceptions, but 
a particularly good order might receive favourable treat 
ment in the matter of costs. 


Pig Iron: More Inquiry. 

The pig iron market has shown more signs of 
life of late, inquiries on home account being more frequent. 
\ slightly better turnover is reported, but prices are prac- 
tically stationary, as makers are anxious to effect a decrease 
in stocks which have accumulated to a considerable 
extent during the quiet period. Export inquiries remain 
weak, 


Steel and Iron. 


On the whole, the scarcity of new specifications 
is still pronounced. Some consumers have covered their 
requirements for certain materials over the next few 
months, but a more general anticipation is required to 
make any pronounced improvement in markets all round. 
Reports of better employment at some shipyards have 
engendered a more confident feeling, but the question of 
prices may be the deciding factor against home products. 
Meanwhile, steel plates and sections make small progress, 
and in some cases mills are only kept going under great 
difficulty. Steel sheets of the thinner varieties are busy, 
and inquiries are on the increase again. Galvanised sheets 
are especially firm, and subject to an increase in price at 
any moment. The bar iron works remain short of tonnage, 
and the re-rolled steel branch of this industry is similarly 
placed. The latter can be bought round about £9 per ton 
for home or export delivery. 


Coal. 


Conditions in the coal trade are neither better 
nor worse than they were last week. Business during the 
past week has been most erratic, and there is no indication 
that the lowest levels have yet been touched. Collieries 
in all districts are on the outlook for fresh orders to replace 
contracts nearing completion, but their efforts in this 


—— 


few grades of coal. Tonnage supplies have been very dis- 
appointing during the past few days. It was thought that 
the arrivals over last week-end would have strengthened 
the position of collieries, but there have again been vacant 
loading berths this week, which is a sure indication that 
some collieries are suffering from the want of empty wagons 
and are unable to secure the release of standing coals. 
Reports from the various districts of the coalfield show that 
whereas work has been resumed atgome pits which recently 
have been idle, others have been Compelled to stop opera- 
tions, so that, on the whole, there is mot a great deal of 
change from the point of view of employment. Fre h 
ord rs from abroad for prompt shipment continue to be 
slow, and the question of competition on the part of 
European and American coais is a matter of no little 
concern to all interested in the export trade. As a matter 
of fact, the Commercial Committee of the Coalowners’ 
Association has been giving consideration to the subject. 
Representatives of this Committee had a meeting aw the 
end of last week with representatives of the exporters, when 
the latter confirmed the information which the coalowners 
had received that lower prices of foreign coals were having 
a prejudicial effect upon the South Wales export trade. 
The upshot of the conference was that a sub-committee, 
consisting of coalowners and exporters, was appointed 
further to investigate the whole matter. As regards con- 
tract operations over next year nothing further of note 
has been revealed, but it is believed that the British 
Admiralty’s purchase does not exceed more than between 
300,000 tons and 400,000 tons for delivery over the whole 
of next year. The French State Railways are in the market 
for the supply of 5000 to 10,000 tons of large coal per month 
for delivery over the first three or six months of 1925, and 
the Algerian State Railways are inquiring for round about 
55,000 tons of patent fuel for shipment during the first half 
of next year. 


Tin-plate Trade. 


It is something new to hear doleful reports con- 
cerning the state of the tin-plate industry, but from all 
accounts the industry is passing through a depressing 
period, which manufacturers seem convinced is only 
temporary. They hold the view that they are fully able 
to maintain their own in all their old markets, and that 
the depression now existing, while brought about through 
a variety of causes, is principally due to the world-wide 
depression which obtains. The effect upon various works 
is, however, very unpleasant. In the early part of this 
week three works, employing about 1400 men in the 
Swansea district, were entirely idle, and the same was the 
case with four works in the Llanelly area, which affected 
about 1000 men. Apart from these establishments, there 
ave fourteen works which are on short time, and they are 
stopping work in rotation for a week at a time while the 
depression lasts. A continuance of the slump will, of 
course, have a detrimental influence on the steel trade, 
and, as a matter of fact, some works are already working 
into stock, owing to the lack of orders. One interesting 
item of news regarding the tin-plate trade is the move 
which has been made by Mr. Percy Player, of the tin- 
plate firm of John Player and Son, of Clydach, respecting 
the superannuation of workmen. Some time ago the 
workmen's side put forward a request at a meeting of the 
Joint Industrial Council that a superannuation scheme 
should be formulated. Mr. Player has now proposed a 
scheme for the workers for his firm. Subject to the 
approval of the latter, the firm will contribute £10,000 
as a nucleus, and the workmen will contribute a small sum 
weekly. Superannuation is suggested for millmen at the 
age of fifty-five, tin-housemen at sixty, and foundrymen, 
&c., at sixty-five. 


Steel Bars. 


The South Wales Siemens Steel Association has 
decided to reduce the price of bars. Tin-plate bars are 
brought down from £8 12s. 6d. to £8 7s. 6d. per ton, less 
7s. 6d. per ton rebate, to the tin works in the stabilisation 
(prices) scheme, and sheet bars are reduced from £8 5s. per 
ton net delivered locally to £8 net, and from £8 Os. 3d. per 
ton to £7 15s. 3d. net delivered South Wales and Mon- 
mouthshire. It is reported that no alteration is to be 
made in the price of tin-plates. 


Engineering Exhibitior. 


The annual exhibition of engineering plant, 
organised by the South Wales Institute of Engineers, 
opened on Thursday of this week at the Drill Hall, Cardiff, 
and will continue open up to Saturday night of next week. 
This Exhibition has quite established a reputation through- 
out the country, and increases, not only in popularity, 
but in the size of the undertaking every year. On this 
oceasion, although use is being made of a recently 
erected extension, the space is quite insufficient to 
accommodate the products of the firms which have made 
application, which in itself is evidence of the value 
of the Exhibition. The present collection of exhibits 
eclipses all previous shows for the variety and up-to- 
dat of the appliances. There was a general meeting 





direction are barely successful. Lanarkshire splints had 
a mild spurt during the week owing to some demand for 
shipment to West Italy, but all other descriptions of round 
fuel were very poorly supported. Lanarkshire washed 
materials, also, are weaker, and the same pertains in all 
districts. Single nuts may be excepted from this general 
statement by virtue of a better demand on home account. 
Lanarkshire ells, Fifeshire and Lothians steams are all 
weakening, business having been done on occasion some- 
what below the prices quoted openly. Aggregate ship- 
ments amounted to 246,872 tons, against 264,251 tons in 
the preceding week and 305,298 tons in the same week 
last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent. ) 
Coal Trade Position. 


THERE has been a slight improvement in the 
steam coal trade, but it eannot as yet be described as 





very appreciable. It applies more partjcylarly only to a 


of the Institute and of engineering firms and their repre- 
sentatives on Thursday, when the Lord Mayor (Alderman 
W. H. Pethybridge) delivered a speech of welcome, and 
later the Exhibition was formally opened by Mr. W. A. 
Chamen, the President of the Institute. The promoters 
have arranged an interesting programme of events, and 
apart from the proceedings, at which papers will be 
read, the social side has not been neglected, so that what 
has come to be known as “‘ Exhibition Week "’ should be 
educationally valuable and enjoyable to all who are 
interested and are able to attend. The Executive Com- 
mittee and the officers have done their work well in the 
matter of organisation. 


Current Business. 


There has been a shade better inquiry for coals 
this week, though most buyers have preferred to delay 
effecting their purchases until their tonnage is in dock, 
when many of them have been able to obtain their re- 
quirements on relatively better terms by assisting some 
of the colliery undertakings to clear wagons. The demand 
for bituminous and dry duff coals has materially improved, 





and prices are better, while superior bunker smalls have 
been fairly firm, but otherwise there has not been any 
appreciable change. Anthracite coals retain their firm- 
ness. Pitwood is a shade more plentiful, and not quite 
so firm, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are informed that the business of Messra. Coode, Fitz- 
maurice, Wilson and Mitchell, consulting engineers, of 9, Victoria- 
street, Westminster, 8.W. 1, will be conducted by the surviving 
partners without any alteration of the title of the firm. 


We are informed that the ownership of the Cooper Roller 
Bearings Company, of King’s Lynn, has recently changed, and 
that the new proprietors have appointed Mr. C. A, Ablett, 
M. Inst. C.E., as er director. Mr. Ablett is also the 
managing director of the Unbreakable Pulley and Millgearing 
Company, Limited, of Manchester. 

Rapio Instruments, Limited, of 12, Hyde-street, New 
Oxford-street, W.C. 1, desires us to announce t the Northern 
Radio Company, Limited, of 19, Hopwood-avenue, Manchester, 
no longer holds its agency for the northern district, and that 
neither that company nor anyone else has authority to repre- 
sent itin any way. Until such time as new agents be appointed, 
it is uested that all communications should be sent direct to 
Radio Instruments, Limited, at the address given. 





CONTRACTS. 


Vickers Liwrrep, of Barrow-in-Furness, has supplied the six 
15-ton electric capstans which are now being got into position 
for mancouvring vessels into and out of the large graving dock 
which is now nearing completion at Durban and will be openod 
next March. 


Hartiey, Sons anv Co., of Stoke-on-Trent, have received 
a further order from the Leeds Corporation for six acres of their 
patented power-driven rectangular wind balanced sewage dis- 
tributors. This addition will make eighteen acres of distributors 
that this firm will have installed for the Leeds Corporation. 


Tue High Commissioner for the Union of South Africa has 
placed an order on behalf of the South African Railways Adminis - 
tration with the Leeds Forge Company, Limited, of Leeds, for 
the supply of a pair of coach underframes and bogies ially 
designed on the articulated principle. The bodies will be built 
in South Africa. These coaches are intended for the use of the 
Governor-General and in the first instance will be employed in 
connection with the forthcoming visit of H.R.H. the Prince of 
Wales to South Africa. 








Tue Lyons Fam.—The next Lyons Fair will be held from 
March 2nd to the 15th, 1925, and will contain exhibits frotn 
upwards of twenty different countries, especially those of the 
manufacturing countries of Western Europe. The Fair was 
attended by over 3000 exhibitors this year, and it is expected 
that this number will be exceeded in 1925. For the fortheoming 
Fair an advanced edition of the official catalogue, embracing 
about 90 per cent. of the total exhibitors for 1925, is being pub- 
lished. This catalogue has been completely transla into 
English, and a supply will be available in a few days. 

Cast Iron Researcu AssociatTion.—In the unavoidable 
absence of Lord Weir, Mr. H. B. Weeks presided at the third 
annual meeting of the Cast Iron Research Association in London 
on November 19th. The Chairman laid stress on the great 
progress made durimg the year, and summarised the main 
developments, particularly the extended research programme 
and the establishment of a laboratory. The report and accounts 
were adopted, these showing a considerable improvement. 
Sir John Dewrance, K.B.E., was elected president of the Asso- 
ciation for the period 1924-26. 


Tae James Watt Dovwer.—On Friday last the annual 
James Watt dinner of the Institution of Engineers and Ship 
builders in Scotland took place at the Grosvenor Restaurant, 
Glasgow. ‘Lhe company was a large one, numbering, including 
guests, about 350 persons. Mr. J. Howden Hume, the presi- 
dent of the Institution, was in the chair, and after the loyal 
toasts had been honoured the toast of “‘ The City of Edinburgh 
and the City of Glasgow "' was proposed by Sheriff A. O. M. 
MacKenzie, K.C., and replied to by Lord Provost Sir W. L. 
Sleigh, of Edinburgh, and Lord Provost M. W. Montgomery, of 
Glasgow. “‘ The Memory of James Watt " was pledged in silence, 
after which the toast of “Our Guests’ was proposed by Sir 
Hugh Reid and replied to by Sir Thomas Paxton. A as 
feature of the evening was the excellent programme of music, 
which was given by members of the British National Opera 
Company. The arrangements for the dinner were ably carried 
out by Mr. Edward H. Parker, the secretary of the Institution 


Heat Encrne anp Borer Triats.—On Thursday, December 
llth, at 6 p.m., at the Institution of Civil Engineers, Great 
George-street, Westminster, 8.W. 1, there will be a joint meeting 
of that body with the following :—The Institution of Mechanical 
Engineers, the Institution of Electrical Engineers, the Institu 
tion of Naval Architects, the Institute of Marine Engineers, 
the North-East Coast Institution of Engineers and Shipbuilders, 
the Institution of Engineers and Shipbuilders in Scotland, the 
Institute of Chemistry of Great Britain and Ireland, the Institu 
tion of Gas Engineers, the British Electrieal and Allied Manu- 
facturers’ Association, and the British Engineers’ Association, 
which are co-operating in the work of the Special Committee on 
Tabulating the Results of Heat. Engine and Boiler Trials. The 
following subject, introduced by the chairman of the Committee, 


| Captain H. Riall Sankey, C.B., C.B.E., will be submitted for 


discussion, “ Standards of Comparison in Commection with the 
Thermal Efficiency of Steam Engines.” Mr. Basil Mott, C.B., 
President, Institution of Civil Engineers, will take the chair. 


ForTucomine Exursition at GRENOBLE.—The Department of 
Overseas Trade has recently received particulars ot an Exhibi- 
tion of Hydraulic Power and Touring, which is to be held at 
Grenoble from May to October next year. The exhibition, which 
will be held under the official patronage of the French Govern 
ment, will be organised by the municipality and Chamber of 
Commerce, and have the support of the interested Ministries. 
Its general aim will be the advertisement of progress made during 
recent years in the use of hydraulic power, not only in the pro- 
duction and distribution of electricity, but in its adaptation to 
the needs of modern domestic life and transport. The exhibi 
tion grounds, which will cover 50 acres, are within a few minutes 
of the centre of the town. United Kingdom firms will be able 
to oxhibit in the general buildings, which may be briefly classified 
as devoted to (a) the production of power; (6) the application 
of power; (c) touring (including sports) ; and (@) transportation. 
The charges for in the buildings range from 100f. per 
square metre of wall space to 350f. per square metre (superficial) 
for special sites. Sites in the open vary from 250f. to 350f. per 

uare metre according to the purpose of the exhibit, with a 
reduction of cost for areas exceeding 20 square metres. Copies 
of the general syllabus may be had on application to the Exhibi- 
tion and Fairs Division, Department of Overseas Trade, 35, Old 
Queen-street, London, 8.W. 1. 
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Current 


N.W. Coasr— 
Native 

(1) Spanish 

(1) N. African 

N.E. Coast— 
Native . 
Foreign (c i.f.) 


17,6 to 24/- 
23/- 
23/- 


(2) Scortanp— 
Hematite. . 


No, 1 Foundry 
No. 3 Foundry 


N FE. Coast— 
Hematite Mixed Nos. 
No, I 


Cleveland— 
No. 1 4" 
Silicious Iron .. 
No. 3 G.M.B. .. 
No. 4 Foundry 
No. 4 Forge 
Mottled .. 
White 
MipLanDse— 
(3) Staffs.— 
All-mine (Cold Blast) 
North Staffs. Forge én 
Foundry .. 


_ (3) Northampton— 
Foundry No. 3 ee 
” Forge 


(3) Derbyshire— 
No. 3 Foundry 
Wee ** os se 

(3) Lincolnshire— 
No, 3 Foundry 


No. 4 Forge 
Basico ee 


Oto3 17 0 
O0to3 12 0 


(4) N.W. Coast— 
N. Lancs. and Cum.— 


Hematite Mixed Nos. 


Scot_Lanp— 
Crown Bars 
Best ina 


N.E Coast— 
Common Bars 


Lancs — 
Crown. Bars .. 
Second oe Bara 
Hoops .. é 

8. Yorrs.— 
Crown Bars 
Best, 
Hoops 


Miptanps— 
Crown Bars .. pe 
Marked Bars (Stafis.) 
Nut and Bolt Bars 
Gas Tube Strip 


(6) 
£ «. £ad 
(5) Scortasp— 
Boiler Plates .. Grex ee 
Ship Plates, jin. and up 9 15 
Sections .. : s. "O30 
Steel Sheets, */,,in. to fin. 12 0 
Sheets (Gal. Cor. 24 B.G.) 


(1) Delivered. 
(6) Home Prices — All delivered Glasgow Station. 


(2) Net Makers’ works. 


according to analysis ; open market, round about 22/6 to 25/- at ovens. 


(7) Export. 





Prices for Metals and Fuels. 





(3) f.0.t. Makers’ works, approximate. 
Boiler Plates 10/— extra delivered England. 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 


. 
STEEL (continued). 
Home. 
£ sa. d. 
Ship Plates .. .. .. 915 
Angles .. .. «5 « 910 
Boiler Plates .. .. .. 13 0 
Joiste Jo SQM a mein Oise 
Heavy Rails .. .. .. 9 0 
Fish -plates .13 0 
Channels oc 90 we SO 8 
Hard Billets .. .. .. 9 10 
Soft Billets .. .. .. 8 10 
N.W. Coast— 
Barrow— 
Heavy Rails .. 
Light ,, 
Billets .. 


N.E, Coast— 


£9 to £9 5 


ceeoocoococsoeooo 


MaNOHESTER— 
Bars (Round) ya . 0 
» (others) .. .. .. 9 
Hoops (Best)... . on ee 
» (Soft Steel) . 13 
Dee « dei Be -ecxrae 
» (Lanes. Boiler) .. 13 

Suerrizstp— 
Siemens Acid Billets ee 
Bessemer Billets aan 
Herd Basico .. «.. .. 9 
Intermediate Basic SnD 
Soft Basie om pbeaauts® 
Hoops .. . 
Soft Wire Rods 

MipLanps— 
Small Rolled Bars ‘ 
Billets and Sheet-bars .. 

Sheets (20 W.G.) .. -~ ill 

Galv. Sheets, f.0.b. a 17 
Angles .. .. .. 9 
Joists iy a ere |S 
Tees . <a 
Bridge and Teak Plates 9 
Boiler Plates . . 13 


NON-FERROUS METALS. 
Swansza— 


Tin-plates, LC., 20 by 14 
Block Tin (cash) 

” (three months) 
Copper (cash) nb 

» (three months) 
Spanish Lead (cash) 

(three months) 
Spelter (cash ) ok 
(three menthe) 


-_ 


c@easeocoocose:i 


Brass Tubes (Basis price) 
» Condenser .. .. 
Lead, English 
» Foreign 


eocoweorocoocso 


FERRO ALLOYS. 

(AB prices now nominal.) 
Tungsten Metal Powder .. 1/8} per lb. 
Ferro Tungsten... .. . 1/4}d. per Ib. 


Per Ton. Per Unit. 
Ferro Chrome, 4 p.c. to 6 p.c. carbon £24 0 0 8/- 
6p.c.toBp.c. ,, £23 10 0 7/9 
Sp.c.tol0p.c. ,, £23 0 #0 7/6 
Specially Refined 
2p.c.carbon .. 
lps. » on 
0.76 p.c. carbon 
» carbon free 
MetallicChromium .. . 
Ferro Manganese (per ton) 


» Silicon, 45 p.c, to 50 p.c. 


£43 (0 

£52 0 0 

£60 0 0 

1/5 per lb. 

4/2 per lb. 

£15 for home, 

£15 for export 

£12 0 Oscale 5/— per 
unit 

£17 17 6scale 6/- per 
unit 

18/3 per lb. 

7/9 per Ib. 

1/2 per Ib. 

£155 

10/- per Ib. 

£130 - 


16/- 
17/6 
20/- 


» Tp. 


Vv ti 
” Molybdenum | We 
po Titanium (carbon free) v2 

Nickel (per ton) . . oe 

Cobalt... .. ‘ 

Aluminium (per ton) 


T Latest quotations available. 





(4) Delivered Sheffield. 
(7) Export Prices —f.o.b. Glasgow. 
(9) Per ton f.0.b. 
(a) Delivered Sheffield or Glasgow. 


FUELS. 
SCOTLANL. 
LaNARKSHIRE— ; 
(f.0.b, Glasgow )}—Steam 

Ell .. 

Splint 

Trebles 

Doubles 

Singles 
AyasaIre— 


(f.0.b. Ports)—Steam 
Splint 
Trebles . . 


Firesnims— 
(f.0.b. Methil or Burnt- 

Screened Navigation 

Doubles .. 

Singles 

Loruians— 

(t.0.b. Leith }}—Best Steam 
Secondary Steam 
Doubles 
Singles 


16/- to 17/) 
24/6 
21/6 to 23/- 
19/- 
13/9 


16/3 
15/6 
20/- 
19/- 
13/6 
ENGLAND, 

(8) N.W. Coasr— 

Steams .. 

Household 

Coke. . 
NORTHUMBEBLAN D— 

Best Steams .. 

Second Steams 

Steam Smalls .. 

Unscreened 

Household 
Dussam— 

Best Gas 

Second .. 

Household .. 

Foundry Coke 
SHErrreLp— 

Best Hand-picked Branch 

Barnsley Best Silkstone 

Derbyshire Best Brights 
House ‘ 
Large Nuts 
Small ,, 


28/6 
45 /— to 58/4 
30/- 


18/6 
17/6 to 18/- 
10/9 to 11/- 
15/6 to 17/- 
23/6 to 25/- 


21/- 
17/3 to 18/ 
23/6 to 25, 
otk as 23/- 

Inland. 

. 32/- to 35/- 
-. 26/- to 28/- 
. 27/- to 32/- 
-. 24/ to 26/- 
. 22/6 to 25/- 
. 14/- to 16/- 
.. 20/6 to 23/- 
- 20/6 to 22/6 

9/6 to 12/- 

9/- te 11/- 

5/-to 7/6 


f.o.b. 


” ” 
, ” 


” ” 


Yorkshire Hards 
Derbyshire ,, 

Rough Slacks 

Nutty «» 

Smalis .. ‘ 

Blast -furnace c is (Inland)* 
(Export) 


21/6 to 22/6 


Caapuirr— (9) SOUTH WALES. 
Steam Coals : 

Best Smokeless Large .. 

Second ,, * 

Best Dry Large .. 

Best Black Vein Large 

Western Valley, 23/6 to 24, 

Best Mestern Walley Lacge .. +» «+ 83/-to 24;- 
a’ “ds tainly isc BGR 
16/- to 18/- 
13/- to 15/- 
22/- to 32)- 
27/- to 27/6 
19/- to 20/- 
22/6 to 23/6 
18/—to 20/- 
1l/—to 13, 
40/— to 47/6 
27/6 to 32/6 
25/6 to 27/6 
29/- to 29/6 


27/— to 27/6 
25/6 to 26,6 
27/—to 27/6 
24/- to 26;- 
24/- to 24/6 


Ordinary 

Best Steam Smalls 

Ordinary o 

Washed Nuts oe 

No. 3 Rhondda Large .. 
~ Smalls 
* Large .. 
» Through 
a Smalls 

vousthiy Coke (export). . 

Furnace Coke (export). . 

Patent Fuel .. .. .. 

Pitwood (ex ship) .. 

Swansza— 
Anthracite Coals 

Best Big Vein — 

Seconds 

Red Vein . ; 

Machine-made Cobbles 

Nuts.. 

Beans 

Peas ee ite 

Breaker Duff .. 

Rubbly Culm 

Steam Coals : 

Large... 

Seconds . 

Smalls .. . 

Cargo Through 


47/6 to 50; 
40/— to 46/- 
32/6 to 35/- 
59/— to 60/- 
55/— to 60/- 
42/6 to 45/- 
9/— to 23/ 
9/6 to 10; 
12/- to 12/6 


22/6 to 23/6 
22/— to 22/6 
14/- to 16/- 
17/- to 19/- 


(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 
* For blast furnaces only, 16/9, with fluctuations 
(b) Delivered Birmingham. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Import Duties. 


THe Government will soon be introducing the 
.ew Bill for adjusting the import duties to the altered con- 
itions of trade, and more «specially for enabl.ng it to 
egotiate with other coufitries for the treaties of commerce 
vhich will necessarily have to be carried through now 
hat Germany is on the point of recovering her economic 
ndependence. The main lines of the new tariff were 
irawn up about two years ago, and the details have under- 
sone frequent changes as the result of recommendations 
rom different branches of trade and industry. In a 
veneral way, the tariffs show appreciable increases, except 
1s regards necessaries, textiles and certain other products. 
Che increases are due principally to the creation of a new 
classification, which will be much more elaborate than the 
existing one, and many manufactured goods that are at 
present included in a category to which a lower tariff 
< applied will be placed in a new category with a higher 
At the time, 
gold basis, which will, of itself, mean an appreciable 
igmentation, and it will probably be found that so far 
goods entering into competition with French productions 
re concerned the increase will be considerable. The Bill, 
»wever, will be very elastic in character, in the sense that 
hile the minimum is increased, a great latitude will be 
lowed for the application of maximum and intermediate 
tariffs. This is intended to provide a means of bargaining 
for concessions from other countries, and at the same time 
afford adequate protection for home industries. 


ite. same 


Paris Water Supply. 


If the present rate of increase in the water con- 
sumption should continue, it is estimated that in ten years’ 
time Paris will be requiring an average of a million and 
a-half cubic metres a day. The consumption is now 440,000 
cubic metres. It is true that the augmentation in con- 
sumption during the past few years has been abnormal 
on account of the phenomenal increase of population, but 
it can hardly be assumed that the progression will be 
maintained in the future. Nevertheless, the Municipal 
Council considers it wise to take this progression into 
account, and to adopt such measures as may be necessary 
to ensure adequate supplies. For the moment, the daily 
supply available consists of 300,000 cubic metres of spring 
water and 300,000 cubic metres of filtered and sterilised 
water from the Seine and the Marne. In three years’ 
time there will be added a further 250,000 cubic metres, 
made up of spring water from the Dragon and Fontaine- 
sous-Jouy, and water from the new filtering beds at Ivry. 
\s no more supplies of spring water appear to be avail- 
able, the only hope of keeping pace with the increasing 
requirements is to adopt one or other of the vast projects 
that have been under discussion for a considerable time 
past. The subterranean water in the Vals de Loire would 
provide Paris with a million cubie metres a day, but so far 
the idea of tapping this water has been strongly resented 
by the local populations, who fear that it will have the 
effect of reducing the already low level of the river Loire. 
The other scheme is the construction of reservoirs on 
the upper reaches of the Seine. The Prefect of the Seine 
declares that these schemes are being investigated, and 
that in a year’s time a final decision will be come to as to 
which of the proposals should be carried through. 


Monorail Cars. 


A few years ago experiments were carried out 
with a new system of overhead monorail cars with pro- 
pellers, and although little has been heard of them since 
that time, it would appear that the results were fairly 
conclusive, for the Commission d'Etudes of the Conseil 
(iénéral de la Seine has reported in favour of a line being 
constructed between St. Denis and the Porte de la Chapelle 
in Paris. The granting of the concession now depends 
upon the decision of the Conseil Général. The length of 
the line will be 3.38 kiloms., and it will consist of twenty 
two standards or piers, 150 m, apart, from which the rail or 
cable will be suspended at a height of 14 m. from the ground. 
The car will be constructed of duralumin, and will 
weigh 4 tons, without load. It will carry a maximum of 
\ hundred passengers, and will be propelled by a reversible 
propeller having a diameter of 3 m. The theoretical 
speed is said to be 250 kiloms. an hour, but the operating 
speed will not exceed 80 kiloms. 


Flood Protection. 


The carrying out of works to protect Paris and 
the suburbs from inundations has been actively pursued 
for some time past, but they have been limited mainly to 
the raising of embankments, the demo ition of the Monnaie 
barrage, and certain other operations of less importance, 
and @ large amount of money has been spent upon pre- 
liminary investigation of the proposals to deepen the Seine 
and to construct an overflow canal to the north of Paris 
from the Marne to the Seine. The latter proposal is 
meeting with some opposition, because it would be very 
‘ostly and would have no commercial value. So far 
nothing has been done with the big undertakings, which, 

owever, it is hoped te,put in hand at an early date. The 
Prefect of the Seine states that he will soon present pro- 

ets for works which will cost 120 million francs, and which 
vill inelude the construction of three reservoirs in the 
Morvan and in Cham e for regulating the level of the 
Seine, the deepening of the river below Paris and the 
execution of local works. In view of the recent decision 
of the Paris Chamber of Commerve that it is undesirable 
to spend money upon deepening the Seine, which, it 
declares, would offer no commercial advantage, it, is 
probable that the proposal will meet with a good deal of 
opposition, and it is interesting to learn that the Conseil 
Général approves of the Chabal system of constructing 
reservoirs, ore even the State and municipal engineers 
have been able to settle amongst themselves whether their 
construction is justified. 
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British Patent Specifications. 


When an invention is communicated from abroad the name and | 
address of the communicator are printed in italica. 


drawings. 

Copies of Specifications may be obtained at the Patent Office | 
Sale Branch, 
at |e. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance af th 
complete Specification. 
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INTERNAL COMBUSTION ENGINES. 


223,514. May 20th, 1924.—Fue. Insgcrons, Swan, Hunter 
avd Wigham Richardson, Limited, Walker, Neweast\ 


F. Rowntree, 3, King’s-road, Monkseaton; and 


on-Tyne ; 
13, Otterburn-terrace, Jesmond, Newcastle 


P. Belyavin, 
on-Tyne 
In order to avoid the disadvantages of the usual type of 
mechanically operated injector, the inventors employ a fue! 
mjectér of open type, in which the fuel is supplied through a 
central plug passing through the injector body with 
>. 


| hollow a 
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anall annular clearance all round, into which the injection air 
is admitted, and a stationary pocket is provided in which the 
fuel collects and from which it 1s blown out by the «praying air. 
In the illustration the fuel is supplied by the e A and 
collects in the pocket B. Air is supplied at C and forces the oil 
out of the pocket through the spraying jet D. On the way the 
oil is atomised by jets of air passing through the fine holes E. 
22 1994 


Octoher 22rd 


TURBINE MACHINERY. 
June 6th, 1924.—A Roror ror Hieu-sPgep ENGINEs | 
MACHINES, MORE PARTICULARLY STEAM AND Gas 
TurBNes, Aktiengesellschaft der Maschinenfabriken Escher 
Wyss et Cie., of Hardturmstrasse, 19, Zirich 5, Switzerland. 
The turbine rotor described in this specification is formed so 
that the wheel disc is only very slightly larger than the diameter | 
of the shaft. The turbine wheels are composed of a bess A and 
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a disc-shaped wheel body B whieh carries the rotor blades B. | 
The boss A is shrunk on and keyed fast to the shaft‘©. The boss | 
A and the wheel disc B are connected to.one another by a thin 

and yielding ring D, which is integral with eI ris A and B. | 
The wheel disc is consequently overhun: atively to the 
boss A, and is therefore free to expand in ependently of the 
boss A, so that dangerous stresses do not occur in the rotor. 


October Oth, 1924 
DYNAMOS AND MOTORS. 
| 
223,509. February 6th, 1924.—-IMPROVEMENTs IN OR RELATING 


To Inpvuction Morons, Dr. Tivadar Torda, of 28, Uteguten, 
Budapest, Hungary. 

This specification describes an arrangement for compensating 
the phase displacement of induction motors. In the diagram, 
8 is the stationary primary winding, and R the rotary winding, 
which is connected through slip rings, and brushes in the starting 
resistance H, the short-circuiting contacts for which are shown 
at M. C is the winding for a frequency converter. This is 
rigidly coupled to the rotor R or alternatively it may form an 
integral part of it. Through tappings D current at a higher 
frequency than the slip-ring frequency can be fed into the 
winding ( For this purpose a rotating transformer T is pro- 
vided. The three-phase secondary winding U of this trans- 
former rotates with the frequency converter winding C, and is 
connected to the tappings 5) The 
rotating transformer 1s stationary. 


he action of the arrange- 





ment is fully described. 


When an abridgment is not illustrated the Specification is without | 


26, Southampton-buildings, Chancery-lane, W.C. | 


| October 


owrimary winding E of the | the duration of contact. 


Briefly, it is possible without increasing ‘ of current increase is reached, 


the number of shp rings to con@uct currents at the slip frequency 
determined by the commutator brushes of the converter te the 


| rotor acting as a secondary, and to feed currents of higher fre 
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quency into the frequency converter winding,-—October 24rd, 
1924. 
TRANSMISSION OF POWER. 
223,511 August 3rd, 1923.—ImPprovEeEMENTS IN AND CONNECTED 
with Evecrric Cases, The British Insulated and Helsby 
Cables, Limited, and John Lewis Parker, both of Prescot, 


and Charles Vernier, of 59, Church-road, Gosforth, North 
um berland 

A cable constructed in accordance with this invention is 

shown in the accompanying illustration. A is the exterior lead 


or similar metal sheathing of ‘the cable, which, in the case shown, 


N°223,5U 





may be a three-core cable ; B is a bedding of nearly incompres 
sible material ; C the reinforceing inner wires extending round 
it helically as usual; and D is a helical reinforeing winding of 
metal strip or tape, which bears upon and holds the reinforcing 
or armouriag wires C, and the edges of the adjacent convolutions, 
which have a minimum amount of between them. 
23rd, 1924. 
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MEASURING AND TESTING INSTRUMENTS. 


223,368. September 10th, 1923.—-IMPROVEMENTS IN OR RELAT- 
ING TO OBSERVING AND RecorpiIne Caanors 1s ELEorRIC 
OURRENTs AND IN Macwerice Fietps, G. Gmir et Cie. and 
Gottlieb Gmir, both of Aaran, Switzerland. 

This specification describes a process for observing and record - 
ing the time course ot an electric current or pressure or a m 
netic field by means of a cathode ray tube, in which the cath 
rays are simultaneously exposed to the action of two fields at 
a co-ordinate angle to each other. A current from & source G 


ie 


| of continuous current flows through a rotating contact appa 


ratus 8, the object of which is merely to connect or disconnect 
or to effect a short circuit through the electro-magnet M. The 


N° 223,368 
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circuit contains practically no resistance, it has a high 
inductance L. The field of the magnet M exercises a deflecting 
action on the cathode ray speck F, and deflects it transversely 
of the field direction, whilst the field to be investigated is gene - 
rated by the magnet D. Hach time that the contact device S 
closes the circuit of the source of continuous current G, the spot 
F begins to move at unitorm speed in the direction H. It is 
possible to determine at will this uniform speed as well as the 
maximum distance of the spot from its zero position by suitably 
dimensioning the inductance and by choosing the tension and 
It is merely necessary that the inter- 
ruption should always take place considerably before the limit 
Obviously, the rotating contact 
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can be placed, if desired, directly on the machine to be investi- 
gated. In that way perfectly steady current or tension curves 
are obtained on the lighting plate of the tube. Instantaneous 
records can be very simply obtained with this device with the 
assistance of a switch or of a press button, which takes the place 
of the contact apparatus, and allows the process to take place 
only once.— October 23rd, 1924. 


MOTOR CARS AND ROAD TRAFFIC. 


223,512. May 15th, 1924.—Sprimve Connections, 0. Y. Imray, 
30, Southampton-buildings, London, W.C. 2. 

In this specification a claim is made for a connection between 
the spring and frame of a motor vehicle, comprising yielding 
non-metallic material, into which the end of the spring extends, 
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and having resilient reinforcing members moulded there- 
within at pre-determined points to resist ltant major st 

impressed on the material by the spring and trame. The illus- 
tration shows two of several alternative arrangements given in 
the specification.— October 23rd, 1924. 





The collars are then welded 
in the lower drawing.—October 16th, 1924. 


223,122. Febru 


(1910), Limited, West 
London, E. 14, 


India 


where it is necessary that the valve should open when the pres- 
sure in the tank rises above, or falls below, pre-determined 
maximum and minimum pressures. It comprises two bells 


N2223,122 


Cc 
































A and B, of vulcanite, floating in mereury seals and surrounded 
by a cap C in which there are vents covered with wire gauze D. 
The exterior of the bell A is open to the atmosphere, while the 
interior is in communication with the tank. Consequently, if 
the pressure in the tank rises, the bell is lifted out of the mereury 
seal, and the pressure is relieved. The interior of the bell B 
communicates with the atmosphere by way of the passage E, 
and the bell consequently rises if a vacuum forms in the tank 
and admits air. October 16th, 1924. 











MISCELLANEOUS. 


200,835. July 13th, 1924.—ImpRoveMENTs IN Static Fre- 
quency CHANGERS, Marius Latour, of 8, Square Desaix, 
Paris, France. 

This specification describes an improved arrangement for 
developing the even harmonics of an electric current. In the 
dirawing, A and B are the supply terminals for the alternating 
current, which is generated at high frequency. C and D are 


dh 
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L 
imduetance coils. A reactance coil E is connected in shunt with 


whilst the other terminal A is connected to the junction part of 
the two coils C and D. The source of direct magnetising current 
is shown at F, and it may be prot d with choking coils, as 
shown. The developed harmonic current is taken from the 
terminals G and H through blocking condensers K and L.— 
October 3th, 1924. 





223,095. January %h, 1924.—Maxkinea FiLancep 
W. E. Evans, 27, Chancery-lane, London, W.C. 2. 
This system of making the collars or flanges for tubes is, 
according to the inventors, more expeditious and satisfactory 


Tuses, 


AssociatTion.—Neville Hall, 
‘Some Pro 
Behaviour at High Temperatures,” 


—South Wales Insti of Eng 3, 
Paper, ‘‘ Automatic and Semi-automatic Rectifier Sub-stations,” | p.m. 


b 


8 


Mary’s P. 


st 


lington House, Piccadilly, London, W.1. Paper, ‘“ Recent 
Developments in Ferro-concrete Cooling lowers,”’ by Mr. H. A. 


R 


Tower-hill, London, E. 1. 


R. 


than the usual method of making each flange individually. A 
rod is wound to a helix of which the internal diameter corre- 


ciation, 198, West-street, Sheffield. ‘‘ The Aims and 
of the Employment Exchange,” by Mr. K. J. Stanley. 


Tyne. Paper, 
Resistance. 
Science and Technology, South Kensington, London, 8.W. 7. 


Joint meeting with the 
of Wireless Signals.’ 5 p.m. 


the-6bils, "tie sii being to tie “ 3 ony Hall, Dumfnes-place, Cardiff. For programme see page 


Trict AssocraTiIon.—Visit to the Nechells Power Station, Bir- 
mingham. 


Forthcoming Engagements. 


Secretaries of Institutions, Societies, 4c., desirous of having 
notices of.meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the i 
should reach thie o; on, or before, the morning of the Wednesday 
of the week pr ing the meetings. In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 
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TO-DAY. 


INSTITUTION OF MECHANICAL ENGINEERS.—Storey's-gate, 
Westminster, London, 5.W 1. Informal meeting. ‘‘ Centrifugal 
and Rotary Pumps,” by Mr. G. L. Ponsford. 7 p.m. 


Junior Iystrrurion or ENGINegrs.—39, Victoria-street, 
London, 8.W. 1. Exhibition of latest scientific instruments and 
appliances for the use of engineers. 6.30 p.m. 
Jontor Instirvtion or Enorveers: SHEFFIELD AND Dis- 
rrict Loca Secrion.—Rooms of Sheffield Metallurgical Asso- 
tions 
-30 p.m. 
Norts-East Coast Instrrvution or ENGINEERS AND Sarr - 
BUILDERS.— Lite and Philosophical Society, Newcastle-on 
. Prediction of Critical Speeds in Ship 
»” by Mr. J. Tutin. 7.30 p.m. 

Royat Mersoronecican Society.--Imperial College of 


Physical Society. Discussion on 


‘* lonisation in the Atmosphere, the I 





fO-DAY AND TILL SATURDAY, DECEMBER 6rua. 
Sours Wates Instirute or Enotngerers.—Exhibition at the 
2 p.m. each day. 
SATURDAY, NOVEMBER 29rn. 
LystrruTion oF Civit. EN@INEERS: BIRMINGHAM AND Dis- 


11 a.m. 


MONDAY, DECEMBER Isr, 


InstrTruTIon oF Crvi, ENGrveers: N®eWwCAstLe-vPon-TYNE 
i Newcastle-upon-Tyne. Paper, 
ies of Mild Steel, with Special Reference to its 
by Mr. E. Jule Rang. 
-30 p.m. 


INsTITUTION oF Evecrrica, ENaingers : Western CENTRE. | 1 
i Park-place, Cardiff. | 1 





y Mr. G. Rogers. 6 p.m. 


Justor Iwstrrvurtion or Ewnoinerrs: Nortra-WrstTern 
e£cTION.—Manchester G lhical Society's Rooms, 16, St. 





“The Poulsen Are,” by 


Royat Instrrution or Great Brrraty.—2!, Albemarle- 
reet, London, W. 1. General monthly meeting. 5 p.m. 


Society or EnGiIneers.—Geological Society's Rooms, Bur- 


ickwood. 5.30 p.m. 


TUESDAY, DECEMBER 2np. 

InstirvTe oF Marine ENoingeers.—85—88, The Minories, 
“Fire and Fire Protection,” by Mr. 
. B. Stewart. 6.30 p.m. 


The tangential cut is adopted to provide a large area for welding. 
on to the tubes by pressure, as shown 


26th, 1924.—Re.ier Vatves, T. A. Cromp- 
ton, jun., and Blundell's London Copper and Brass Works 
Dock-road, Limehouse, 


This is a double-acting relief valve for fitting on oil tanks 


Braprorp Enoingertnec Society.—The Technical College, | Tower-hill, London, E. 1. 
Bradford. Lecture, “ The Gyro Compass,” by Mr. R. B. Pullin. | acting, Two-cyele Diesel Engine,” by Mr. J. C. M. MacLagan. 
-30 p.m. 6.30 p.m. 


Institute of Marine Engineers, 85-88, The 


, Manchester. Lecture, “‘ Modern Locomotive lurgical Department, 
Lubrication Practice,” by Mr. B. Spencer. 7.15 p.m. 
NORTHAMPTON ENGINEERING COLLEGE ENGINEERING Society. | 4nd Heat Treatment,” to be opened by Mr. T. Hill. 7.15 p.m. 
—St. John-street, London, E.C. 1. 
Mr. E. E. Hutchings. 5.30 p.m. London, 8.W. 1. 
H. G. Bonly. 


Swansea. Discussion on “ The Design 


INsTITUTE OF MeTats : BremincHam Looat Section.—Cham- the 
ber of Commerce, New-street, Birmingham. 
Spraying,”’ by Mr. W. E. Ballard. 7 p.m. 


Instirvre oy Merats: Norrs-East Coast Locat-Secrion. | has 


INstiTuTION oF Civit, ENeineers.—Great Geo 
London, 8.W.i,  P. » “ Water & ies to the 5 
vincial Towns of Egypt,” by Messrs. 
Addison, 6 p.m. 


-street 
ler Pro 
. H. Lee Pennell and H 


[INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAN: 

-39, Elmbank-crescent, Glasgow. Paper, “The Furth 
Development of Large Power Diesel Engines,” by Mr. W. 1) 
McLaren. 7.30 p.m. 


INSTITUTION OF PeTROLEUM TxRCHNOLOGISTS.-—Royal Societ 
of Arts, John-street, Adelphi, London, W.C. 2. Papers, ** Fue 
Oil Resources of the Future,” by Messrs. A. W. N and H. « 
Shatwell; and ‘The Somerset Oil Shales,’ by Messrs. H. (: 
Shatwell, A. W. Nash, and J, Ivon Graham, 5.30 p.m. 


West Yorxsurre Meracivreicat Socrety.—George Hote! 
Huddersfield i ion on “The Corrosion of Engineerin, 


Materials.” 





7.30 p.m. 


WEDNESDAY, DECEMBER 3np. 


InstrrvuTion oF Crvm Enarmverers.—Students’ visit to th: 
Victoria Telephone Exchange. 


InstrruTioN or ExeorricaL ENGINEERS.—Savoy-place 
Victoria Embankment, London, W.C.2. Wireless Section 
meeting. “‘ Wireless Telegraph Valve Transmitters Employing 
Rectified Alternating Current,” by Mr. G. Shearing. 6 p.m. 


InstrruTion oF MunicipaL AND County Enoingers.—City 
Chambers, Glasgow. Scottish District meeting. 11 a.m. 


Ixstrrurron or Sanrrary Enorverrs.—Caxton Hall, West- 
minster, London, 8.W.1. Paper, “ House Drainage, with 
Special Reference to the Intercepting Trap,’ by Mr. H. A 
Roechling. 17.30 p.m. 


University or Lonpon.—University College, Gower-street, 
London, W.C.1. “ High-frequency Electric Measurements 
Lecture VI.: Electric Radiation,”’ by Professor J. A. Fleming 
5 p.m. 


THURSDAY, DECEMBER 4ra, 


InstiTuTION oF ExecraicaL Enoinerers.—Savoy-place, 
Victoria Embankm nt, London, W.C. 2, Loctura, “* Gyroscopi: 
Pendulums,” by Professor J. G. Gray and Mr. J, Gray. 6 p.m 
Instrrvure or Merats: S#erriscp Loca Ssgcrton.— 
Mappin Hall of the University, St. George's-square, Sheffield 
Joint meeting with the Silver Trades’ Society. Discussion on 
“ Electro-plating.”” 7.30 p.m. 

InstrruTion or ENoGiIngerRINe INspecrion.—Royal Society 
of Arts, John-street, Adelphi, London, W.C. 2, Paper, * Accu- 
rate Gauge Work,” by Mr. J. E. Sears. 5.30 p.m. 

Juntorn Instrrvtion or Evyouwsesrs: Noarta-Wesrean 
Section,—Visit to the works of Marine and Locomotive Super- 
heaters, Limited, Mosley-road, Trafford Park, Manchester. 
7 p.m. 

Twentieta Century Society or Loyvon GrapvUaTes.— 
London School of Economies and Political Science, Kingsway. 
London, W.C. 2. Lecture, “ The University of London—What 
it is and what it may be,” by Sir Gregory Foster. 8.15 p.m. 


FRIDAY, DECEMBER 5rz. 


InetrruTe or Transprort.--Council Chamber, Town Hall, 
Leeds. Meeting to inaugurate Yorkshire Local Section. 6 p.m. 
In = or MerocHanicat ENcIneers.—Storey's-gate. 
Westminster, London, 8.W. 1. Extra general meeting. ‘‘ The 
Effect of Low and High Temperatures on Materials,’’ by Professor 
F. C. Lea ; and * The Elastic Limit in Tension, its Influence on 
the Breakdown by Fatigue,"’ by Mr. J. M. Lessells. 6 p.m. 

Jouxton Iwstrrvtion or ENemsers.—39, Victoria-street, 
London, 8.W. 1. Lecturette, ‘‘ Metal Cutting under Water by 
the Oxy-acetylene Blow-pipe,”” by Mr.J. B. Pollard. 7.30 p.m. 


SATURDAY, DECEMBER 6ra. 
InstrrutTs or Barrisn Founprymen: Brewrscuam Branca. 


—Chamber of Commerce, New-street, Birmingham. ‘‘ Malleable 
Iron,’ by Mr. D. Wilkinson. 4 p.m. 


MONDAY, DECEMBER 8rx. 


Instrrvre OF Metats: Scorrisn Loca. Srerron.—Instita- 
tion of Engineers and Shipbuilders in Scotland, 39, Elmbank - 
crescent, Glasgow. Paper, ‘ Ships’ Propellers,’ by Mr. 8. E. 
Flack. 7.30 p.m. 

Soomry or Enorveeas.— 17, Victoria-street, London, 8.W. }, 
Annual general meeting. 6 p.m. 


TUESDAY, DECEMBER 9rua. 


Farapay Sociery.—Chemical Society's Rooma, iy 
House, Piccadilly, London, W.1. Group of papers on “ 
ixchange in Soils.” 4.30 p.m. 

InstiruTe or Marine Enatneers.—85-88, The Minories, 
“The Sliding Cylinder, Double- 


THURSDAY, DECEMBER lira. 


SEcTION, 

» London 
2.1. Joint meeting with the Institution of British Foundry 
men. Paper, “ Present Problems and Developments in Engi 
,eering Bronze Foundry Practice,” by Mr. F. W. Rowe, 7.30 


Institute or Merais: Lonpon_ Loca, 


FRIDAY, DECEMBER 12rs. 


IystiruTE or Metats: Swansea Looat Section.—Metal- 
University College, Singleton Park, 
of Furnaces for Annealing 


Juston Instrrotion or Enotneers.—39, Victoria-street, 
Paper, “‘ Fluid Transmission Gears,” by Mr. 
7.30 p.m. 


MONDAY, DECEMBER 15rn. 


Junior IwystrreTtion or Enoineers: Norta-Western 


Secrion.—Demonstration Hall of Pathé Fréres, 15, ansgate, 
Manchester. Lecture, illustrated by film, “ Fire Fighting, 
Ancient and Modern,” by Mr. G. E. Taylor. 7.15 p.m. 








Awarp or R. 38 Memortat Prize ror 1924.—The Council of 
Aeronautical Society has deci ted that = 


Paper, ‘ Metal | submitted in 1924 for the R. 38 Memorial Prize ia of sufficion 
meric to jus ify an award. In the circumstances, the Council 


to award the prize for 1924 to Messrs. C, P. 


2 A. 
ite Pr 








sponds with the external diameter of the tube. The helix is oni 1 oe teg Paper, “ Al 


cut longitudinally and tangentially to form a series of collars. 


Electrical ‘Engineering Theatre, Armstrong College, New-| Burgess, J.C. Hunsaker, and S. Truscott, for their 
ait | et yp on 





Uses,” 


on 
d | “The aan of Rigid Airs.ips,”” which was submitted in 1923 
y Mr. G. B. Brook. 7.30 p.m. and received special mention in that year. 
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